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WATER  RESOURCES  OF  GEORGIA. 


By  B.  M.  ITall  and  M.  R.  Hall. 


INTRO  DICTION. 

It  is  the  purpose  of  tlus  publication  to  present  in  a  single  volume 
the  large  amount  of  data  relating  to  the  flow  and  power  of  Georgia 
Gtreams  resulting  from  the  work  of  the  water  resources  branch  of  the 
United  States  Geological  Survey,  wliich  was  begun  in  the  year  1895. 
These  data  consist  essentially  of  gage  heights  and  discharge  measure- 
ments that  can  be  used  to  show  the  continuous  dailv  flow  of  the 
streaniSy  and  of  certain  river  profiles,  in  the  form  of  tabulated  eleva- 
tions of  water  surface  at  points  along  the  river,  that  can  be  used  to 
estimate  the  available  fall  at  any  place.  The  amount  of  water 
flowing  in  the  stream  and  the  fall  which  can  be  used  will  determine 
the  amount  of  power  which  can  be  developed.  A  quick  formula  to 
use  is  as  follows:  Jl'L^lilL^e^- -^ J- >< falljn  feet  _^^^  horsepower  on 

water  wheel,  realizing  SO  per  cent  of  the  theoretical  power. 

TOPOGRAPHY  AND  GEOLOGY. 
GENERAL   FEATURES. 

A  systematic  study  of  the  water  powers  of  the  State  requires  a 
knowledge  of  the  drainage  systems,  wliicli  are  somewhat  intricate. 

The  topography  of  the  State  is  peculiar.  Chattahoochee  Ridge, 
which  runs  from  the  northeast  corner  of  the  State  in  a  southwesterly 
and  southerly  direction  through  Gainesville,  Atlanta,  Griffin,  Fort 
Valley,  Fitzgerald,  and  through  the  Okefenoke  Swamp  to  the  Florida 
line,  divides  the  waters  of  the  Atlantic  Ocean  from  the  waters  of  the 
Gulf  of  Mexico  and  forms  the  backbone  of  the  State.  The  great 
drainage  basins  on  the  Atlantic  slope  are  the  Savannah,  the  Ogeechee, 
the  Altamaha,  the  Satilla,  and  the  St.  Mar^s.  Those  draijiing  into 
the  Gulf  are  the  Suwanee  basin,  including  Suwanee  River  and  trib- 
utaries; the  Ochlockonee  basin,  emptying  into  Ochlockonee  Bay; 
the  Apalachicola  basin,  including  Chattahoochee  and  Flint  rivers, 
emptying  at  Apalachicola,  Fla.;  the  Mobile  basin,  or  Coosa  River 
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system,  draining  to  Mobile,  Ala. ;  and  the  Tennessee  basin,  including 
Hiwassee,  Nottely,  and  Toccoa  (Okoee)  rivers,  which  flow  through 
Tennessee  and  Mississippi  rivers,  emptying  into  the  Gulf  at  New 
Orleans.  The  last  basin  is  cut  off  from  all  the  others  by  the  Blue 
Ridge  Mountains,  which  run  across  the  northern  end  of  the  Stat«. 
Some  idea  of  the  diversity  of  drainage  may  be  had  from  the  statement 
that  there  are  three  springs  in  northeast  Georgia  within  a  stone's 
throw  of  each  other  that  send  out  their  waters  to  Savannah,  Ga.,  to 
Apalachicola,  Fla.,  and  to  New  Orleans,  La. 

The  streams  of  the  Savannah,  Altamaha,  Apalachicola,  Mobile, 
and  Tennessee  basins  begin  in,  and  have  a  large  part  of  their  terri- 
tory lying  in,  the  crystalline  or  granitic  region,  which  is  all  that  part 
of  the  State  lying  north  of  the  southern  fall  line,  and  east  of  the  west- 
ern fall  line.  The  streams  of  these  drainage  basins  ris^at  elevations 
from  900  to  2,000  feet  above  sea  level  and  flow  along  the  high  Pied- 
mont Plateau  in  a  succession  of  cascades  until  they  come  to  the  fall 
line,  >yhere  they  take  their  last  leap  from  the  granitic  bed  rock  to  the 
navigable  waters  of  the  younger  geologic  formations. 

The  southern  fall  line  passes  through  Augusta,  Milledgeville,  Macon, 
and  Columbus,  and  marks  the  ancient  Atlantic  coast  line  and  the 
present  division  between  the  crystalline  and  Cretaceous  geologic  for- 
mations. Along  tliis  line,  which  is  practically  parallel  to  the  Blue 
Ridge  Mountains,  the  Cretaceous  lies  unconfomiably  upon  gneiss,  the 
surface  of  which  slopes  toward  the  sea  at  a  steep  angle,  and  gives 
unmistakable  evidence  of  having  formed  at  one  time  a  barren  rocky 
seacoast  similar  to  that  of  Massachusetts. 

The  western  fall  line  passes  through  Carters  on  Coosawattee  River 
and  Cartersville  on  Etowah  River  and  marks  the  ancient  coast  line  of 
the  Gulf  of  Mexico  or  Paleozoic  Sea  and  the  present  division  between 
the  crystalline  and  Paleozoic  geologic  formations.  The  conditions 
along  this  fall  line  have  no  similarity  to  those  along  the  southern 
fall  line.  The  formations,  both  crystalline  and  Paleozoic,  have 
been  wrinkled,  folded,  and  faulted  by  lateral  pressure  to  such  an 
extent  that  no  contact  slope  exists  between  the  two  formations  along 
which  percolation  could  take  place.  Etowah  River  below  Carters- 
ville shows  a  hard  blue  limestone  bed  rock,  out  of  which  many  bold 
springs  flow  into  the  river,  and  while  the  best  shoal  on  the  river  is  at 
Cartersville  in  the  crystalline  bed  rock  just  above  the  fall  line,  the 
river  is  a  series  of  shoals  all  the  way  down  to  Rome,  where  it  imites 
with  the  navigable  Oostanaula  to  form  Coosa  River. 

The  western  fall  Une  crosses  the  Coosawattee  in  Murray  County 
at  Carters,  wliich  is  the  head  of  navigation.  The  country  along  the 
Coosawattee  below  Carters  is  mainly  a  pervious  shale  that  drinks  up 
most  of  the  smaller  streams  in  driest  weather.  Although  very  large 
limestone  springs  having  a  good  flow  at   all   seasons  abound,  yet 


TOPOGBAPHY  AND   GEOLOGY.  9 

uring  long  dry  spells  the  streams  from  most  of  them  become  smaller 
nd  smaller  as  the  distance  from  the  fountain  head  increases,  and 
nally  soak  into  the  ground  and  disappear. 
Prom  the  foregoing  discussion  it  will  be  seen  that  the  largest  and 
lost  important  water  powers  of  the  State  are  in  the  crystalline  area 
orth  of  the  southern  fall  line  and  east  of  the  western  fall  line.  It 
nil  be  convenient,  therefore,  in  this  discussion  to  divide  the  State 
ydrographically  into  three  areas:  (1)  The  crystalline  area  in  middle 
nd  northeastern  Georgia  as  above  defined;  (2)  the  Paleozoic  area 
1  northwest  Georgia,  and  (3)  the  coastal  plain  lying  south  of  the 
outhem  fall  Une  and  embracing  more  than  half  the  State. 

THE   CRYSTALLINE    AREA. 

The  crystalline  area  embraces  the  Blue  Ridge  Mountain  region, 
ath  elevations  from  1,000  to  4,800  feet  above  sea  level,  and  the  Pied- 
lont  Plateau,  with  elevations  from  600  to  1 ,600  feet  above  sea  level. 
Tie  rivers  of  the  Piedmont  Plateau  in  this  region  rise  at  very  high 
Ititudes  and  flow  over  granite,  gneiss,  etc.,  with  precipitous  falls 
1  successions  of  shoals  and  eddies,  between  high  hills,  affording 
xcellent  sites  for  dams  and  canals,  and  are  peculiarly  adapted  to 
he  development  of  high-head  water  powers,  with  a  good  and  con- 
bant  water  supply.  The  following  table  shows  the  fall  on  the  main 
ivers  that  cross  the  fall  lines  in  the  State : 

Fall  on  Georgia  rivers. 


River. 


ivannab,  above  Augusta., 
conee,  above  Milledgeville. 
emulgee,  above  Macon . 


Distance.    Fall. 


Miles. 

54 
50 


Ffft. 
257 


lint,  above  fail  line I  45 

tiattaboocbee.  above  Columbus 35 

towab,  above  Cartersville I  17 

nosawattee,  above  Carters i  24 


211 
219 
334 
3(i8 
118 
583 


The  above  table  gives  an  idea  of  the  fall  to  the  mile  on  the  main 
ivers  of  the  lower  part  of  the  Piedmont  Plateau.  The  upper  sec- 
ions  of  these  streams  and  of  their  tributaries  are  even  more  preci pi- 
ous.    Some  shoals  on  tributaries  are  as  follows: 

Broad  River,  63  feet  in  2  miles. 

Tallulah  River,  525  feet  in  2§  miles. 

Towaliga  River,  96  feet  in  1 ,200  feet. 
Neither  the  rivers  nor  their  tributaries  have  any  regularity  in  fall ; 
/  is  concentrated  in  shoals  over  hard  ledges  of  granite  or  gntMss,  with 
>ng  stretches  of  gentle  flow  between.  These  streams  will  be  consid- 
red  in  detail  in  the  body  of  this  report,  ami  each  shoal  of  importan(»e 
rill  be  mentioned. 
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THE    PALEOZOIC   AREA. 

The  Paleozoic  area  lies  from  400  to  1 ,000  feet  above  sea  level.  The 
only  river  in  it  with  much  fall  is  the  Etowah,  which  at  Cartersville 
crosses  the  fall  line  from  crystalline  bed  rock  to  limestone.  Between 
this  point  and  Rome  the  shoals  are  caused  by  harder  limestone  ledges, 
the  total  fall  being  109  feet  in  46  miles.  The  tributaries  of  this  river, 
together  with  those  of  the  Conasauga,  Oostanaula,  Coosa,  and  Ten- 
nessee, furnish  a  large  number  of  small  water  powers  that  are  valuable 
for  local  ent<^rprises,  as  they  are  mainly  in  rich  agricultural  districts. 
The  entire  area  abounds  also  in  large  springs  that  can  ho  relied  on  to 
f urnLsli  a  pure  and  unfailing  water  supply  for  municipal  and  industrial 
purposes. 

THE   COASTAL   PLAIN. 

The  elevation  of  the  Coastal  Plain  varies  from  tide  water  up  to  500 
feet  above  sea  level.  The  large  rivers  from  the  crvstalline  belt  cross 
the  southern  fall  line  into  this  area  at  the  following  elevations  above 
sea  level : 

Ehvatum  of  rivers  at  souUiemfaU  line. 

Fert. 

Savannah,  at  AugiiKta 98 

Oconoc,  at  Milledgoville 215 

Oonuilgco,  at  Maron 280 

Flint,  at  fall  lino .327 

CluitUh(M)chec,  at  rolumbus 190 

Four  of  these  rivers  are  rated  as  navigable  streams  below^  the  points 
mentioned.  The  Savannah  and  Chattahoochee  have  regular  steam- 
boat lines  to  these  points,  but  the  Oconee  and  Ocmulgee  will  require 
considerable  Government  work  before  they  can  be  navigated  to  Mil- 
ledgeville  and  Macon,  respectively.  Flint  River  is  shoaly  all  the  way 
to  Albanv.  It  is  the  only  one  of  these  rivers  that  can  be  counted  on 
for  any  water  power  in  this  area,  but  on  smaller  streams  there  are 
hundreds  of  good  powers  w^ell  distributed,  many  of  w^liich  are  already 
developed  for  local  uses. 

This  part  of  Georgia  is  developing  more  rapidly  as  an  agricultural 
and  fruit-raising  region  than  is  any  other  part  of  the  State.  Its  pine 
forests  are  still  a  great  source  of  wealth,  but  land  that  has  yielded  its 
fidl  croj)  of  turpentine  and  timber  is  proving  more  valuable  for  cotton, 
corn,  watermelons,  cantaloupes,  pecans,  pears,  peaches,  garden  vege- 
tables, and  Georgia  cane  sirup.  The  climate  is  mild  and  healthful, 
tlie  streams  are  bold  and  constant,  and  the  supply  of  artesian  water 
is  abundant  and  of  the  best  quality. 
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USES  OF  WATER. 
IRRIGATION. 

In  the  arid  region  of  the  Western  States,  where  the  rainfall  is  not 
sufficient  or  is  not  properly  distributed  through  the  year  for  making 
crops,  the  most  important  use  of  water  is  for  irrigation.  In  Georgia 
and  other  Southern  and  Eastern  States  the  rainfall  is  much  greater 
rnd  more  evenly  distributed  through  the  year,  but,  nevertheless,  the 
lack  of  rain  at  the  proper  time  often  cuts  a  crop  to  one-half  or  one- 
third  what  it  would  have  been  with  one  additional  wetting  at  the 
time  most  needed.  Thus  a  small  amount  of  water  in  storage  and 
ready  for  use  will  do  more  good  in  the  East,  where  it  has  the  help  of 
frequent  rains  through  a  large  part  of  the  crop  season,  than  will  a 
much  greater  amount  of  water  in  the  arid  West,  where  artificial  irri- 
gation must  be  depended  on  exclusively. 

Market  gardening  is  one  of  the  most  attractive  and  most  profitable 
agricultural  pursuits  in  the  South,  but  irrigation  is  almost  a  necessity 
for  making  the  business  a  safe  (me.  In  any  event,  it  can  be  relied  cm 
to  double  the  yield  of  one  crop  and  to  enable  the  gardener  to  make 
from  two  to  three  crops  on  the  same  land  in  the  same  year.  In  Geor- 
gia the  gardening  season  is  ordinarily  from  Febniar}-  to  July,  but 
with  irrigation  it  can  be  extended  to  November  and  even  later.  In 
Florida  the  gardening  season  is  in  winter,  from  November  to  April. 
This  is  the  drj^  season,  but  the  planters  irrigate  fnmi  flowing  artesian 
wells  and  ship  celerj- ,  lettuce,  and  other  vegetables  all  winter.  This 
system  is  being  rapidly  introduced  in  southern  Georgia. 

Artesian  wells  are  the  ideal  source  of  water  for  individual  irrigati(m 
plants  where  they  can  be  had  at  small  expense  and  where  tlie  supply 
is  sufficient. 

Gravitv  svstems  bv  means  of  storaj^e  dams  and  canals  are  more 
extensive  in  their  application  and  are  practical)le  on  the  lowlands  of 
river  and  creek  valleys  having  adjacent  hill  countr}^  from  which  tribu- 
taries flow  at  a  liigher  elevation.  These  tributaries  can  be  impounded 
by  large  storage  dams,  and  small  canals  can  be  cut  along  the  hillsides 
near  the  foot  of  the  hills  to  furnish  water  for  irrigating  the  lowlands. 
A  small  stream,  properly  stored,  can  be  made  to  irrigate  a  large  area 
in  this  way,  as  one  good  wetting  at  the  proper  time  is  all  that  a  crop  is 
likely  to  need. 

Hydraulic  rams,  which  are  now  maimfactured  of  large  capacity, 
can  be  relied  on  for  pumping  water  to  any  desired  elevation  for  irri- 
gating high  lands.  Some  plants  of  this  kind  are  now  in  use  in  Geor- 
gia and  are  giving  good  results.  The  water  is  pumpc^l  up  by  the  ram 
into  a  large  reservoir  excavated  on  a  clay  hill  or  made  by  a  dam  in  a 
high  ravine.  The  water  thus  accumulated  for  months  is  held  until 
needed  and  is  run  through  open  ditches  onto  the  fields  below  the 
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reservoir  level.  A  small  stream  having  a  flow  of  80  gallons  a  minute 
and  a  fall  of  20  feet  will  operate  a  ram  that  will  pump  15,000  gallons  a 
day  to  a  height  of  100  feet  above  the  ram.  This  amount  of  water, 
stored  as  suggested,  will  furnish  all  necessary  irrigation  to  10  or  12 
acres  in  this  State. 

A  ram  of  this  size  takes  its  water  through  a  4-inch  drive  pipe. 
Rams  are  made  in  all  sizes,  from  a  1-inch  ram  using  3  gallons  a 
minute  to  a  duplex  12-inch  ram  using  two  12-inch  drive  pipes  and  a 
water  supply  of  1,500  gallons  a  minute.  One  of  tjje  latter  placed  on 
a  stream  having  a  flow  of  1,500  gallons  a  minute,  which  is  a  very 
small  creek,  will  utilize  a  shoal  of  20  feet  and  pump  288,000  gallons  a 
day  to  a  height  of  100  feet  above  the  ram.  Such  creeks  are  found  in 
all  parts  of  the  crystalline  region  and  are  plentiful  in  the  hilly  part^ 
of  the  Paleozoic  area  and  of  the  Coastal  Plain.  ^Vny  amount  of  fall 
from  4  feet  up  to  40  feet  can  be  utilized,  the  amount  of  water  pumped 
being  directly  as  the  drive  head  and  inversely  as  the  lift.  These 
improved  rams  open  up  great  possibilities  for  cheap  water  supph'. 
Their  first  cost  is  very  moderate,  and  they  pump  by  wat(»r  power, 
requiring  no  attendant. 

Near  the  coast,  where  the  streams  have  very  little  fall,  the  agri- 
cultural lands  are  on  a  low  level,  from  5  to  15  feet  above  the  streams, 
and  the  supply  of  pine  wood  for  fuel  is  abundant.  Under  these  con- 
ditions centrifugal  steam  pumps  can  be  run  very  eccmomically  to 
give  abundant  water  for  irrigation. 

USE    OF    WATER    FOR    DOMESTIC    PURPOSES    AND    MUNICIPAL    SI-PPLY. 

Pure  drinking  water  is  abundant  in  all  [)arts  of  the  State.  In 
north  and  middle  Georgia  it  is  obtained  from  wells,  springs,  and  pure 
streams.  Farther  south  the  best  supply  is  from  artasian  wells. 
Most  of  the  large  cities  of  north  and  middle  Georgia  get  their  supply 
from  rivers.  Atlanta  uses  filtered  water  from  the  Chattahoochee; 
Augusta  from  the  Savannah;  Macon  from  the  Ocmulgee,  and  other 
cities  of  the  region  from  rivers  or  local  creeks.  Savannah,  Albany 
Americus,  Thomasville,  Dublin,  and  other  south  Georgia  munic- 
ipalities get  their  supply  from  artesian  wells.  In  countrj"  and 
suburban  communities  hydraulic  rams  are  largely  used  for  dairy 
farms  and  other  domestic  supplies.  There  are  also  many  gravity 
systems  in  the  mountains  and  arte^uian  wells  in  the  coastal  plain. 

USE  OF  WATER  FOR  INDUSTRIAL  PURPOSES. 

The  supply  of  water  for  mming,  quarrying,  manufacturing,  ste^m 
making,  etc.,  Ls  very  important. 

Gold  mining  is  a  groat  industry  in  the  State,  and  water  is  largely 
used  for  hydraulic  work  in  placers  and  also  in  saprolite  belts.     In 
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the  latter  class  of  mining,  the  water  excavates  and  transports  the 
material  in  long  flumes,  automatically  depositing  the  loose  gold  in 
the  sluice  riffles,  separating  the  slate,  clay,  and  slimes  from  the  quartz, 
and  landing  the  concentrated  ore  in  the  mill,  where  it  is  crushed  by 
stamps.  The  free  gold  is  amalgamated  on  copper  plates,  and  the 
auriferous  iron  sulphides  are  saved  on  a  concentrator  and  reduced 
l>y  chlorination  and  precipitation  of  the  gold.  All  of  these  processes 
require  large  quantities  of  water.  In  the  Dahlonega  region  water  for 
hydraulic  mining  is  brought  long  distances  in  open  canals  along  the 
hillsides  and  hilltops.  Some  of  these  canals  are  40  miles  and  more 
in  length  and  have  cost  many  thousands  of  dollars.  One  of  the 
most  famous  is  the  Yahoola  ditch  from  the  upper  waters  of  Yahoola 
Creek.  It  is  20  miles  long  from  its  head  to  the  town  of  DalUonega 
and  has  supplied  mines  tlirough  branch  ditches  10  and  15  miles  in 
length.  It  carries  from  500  to  1,000  miner's  inches  of  water,  and 
water  has  been  sold  from  it  for  many  years  at  12  cents  per  miner's 
inch  per  day.  A  miner's  inch,  Colorado  standard,  is  11 J  gallons,  or 
Ih  cubic  feet  per  minute,  or  one-fortieth  of  a  cubic  foot  per  second. 

In  a  large  part  of  the  extensive  gold  regions  of  the  State  the  mining 
is  underground  work  in  which  water  is  not  used  for  excavation,  but 
a  large  amount  of  battery  water  is  used  in  the  mills,  and  an  additional 
supply  is  needed  for  the  concentrators. 

Water  is  also  used  extensively  in  the  washing  and  concentrating 
processes  of  iron,  manganese,  ocher,  barytes,  pyrites,  corundum, 
asbestos,  bauxite,  and  other  minerals. 

Quarrying  industries  require  a  good  water  supply,  both  for  making 
steam  and  for  operating  rock  drills.  The  marble  quarries  near  Tate, 
Marble  Hill,  and  Ball  Ground,  in  Pickens  County;  the  granite  quarries 
at  Stone  Mountain,  Lithonia,  Conyers,  Lexington,  Elberton,  and 
other  points;  the  National  Cement  Quarries  at  Cement,  Ga.,  near 
Kingston;  the  slate  and  limestone  quarries  of  the  Southern  States 
Portland  Cement  Company  at  Rockmart;  and  other  quarries  through- 
out the  State  are  operated  on  a'  large  scale. 

Immediately  allied  with  the  quarrying  industry  are  the  great  mar- 
ble manufacturing  mills  at  Tate,  Marble  Hill,  Nelson,  Ball  Ground, 
Canton,  and  Marietta  for  sawing  and  fmisliing  marble.  The  sawing 
and  rubbing  is  done  with  sand  and  water,  requiring  a  good  water 
supply.  Aside  from  the  water  required  for  power,  there  are  many 
manufacturing  industries,  such  as  paper  making  and  bleacheries, 
that  can  not  be  operated  without  pure  water  and  a  great  deal  of  it. 

There  are  many  large  springs  in  the  Paleozoic  region  of  northwest 
Georgia  and  also  in  the  Coastal  Plain  of  south  Georgia  that  are  clear 
and  sparkling  and  excellent  for  drinking  purposes,  l)ut  that  contain 
carbonates  of  lime  and  magnesia  in  solution,  either  of  which  is 
objectionable  in  a  water  to  be  used  in  chemical  processes  such  as 
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bleaching;  if  present  in  lar^e  quantities  they  even  render  the  water 
unfit  for  steam  boilers,  as  they  deposit  incrustations  of  lime  and 
ma«^esia  on  the  inside  of  the  boiler.  The  springs  of  the  crystalline 
region  of  middle  and  northeast  Georgia  arc  generally  pure,  contain- 
ing no  carbonates  and  a  very  insignificant  amount  of  the  other  min- 
eral ingredients,  but- in  the  greater  part  of  tl)is  area  the  springs  are 
small,  rarely  having  a  flow  of  more  than  10  or  15  gallons  a  minute. 
The  exception  to  this  nrie  is  a  belt  of  country-  within  the  crystalline 
region,  running  nearly  east  and  west  along  the  pine  mountain  range 
in  Pike,  Upson,  Meriwether,  Talbot,  and  Harris  Counties,  in  which 
there  are  large  springs  of  pure  freestone  water,  suitable  both  in 
quantity  and  cjuality  for  bleacheries,  fish  hatcheries,  etc.  One  of 
the  largest  of  these  is  the  Gold  Spring,  in  Meriwether  Gounty,  at 
Bulhx'hville,  about  1  mile  below  Warm  Springs,  Ga.,  on  the  Georgia 
Midland  division  of  the  Southern  Railwav.  It  has  a  flow  of  2,025 
gallons  per  minute,  and  is  utilized  as  a  fish  hatchery  by  the  United 
States  Fish  (\)mmission.  It  issues  from  a  ledge  of  vitrified  sand- 
slone,  whi(^li  is  continuous  through  the  entire  region,  and  forms  the 
backlxmc  of  the  pine  mountain  range,  which  is  geologically^  the 
coast  range  of  Georgia.  Warm  Spring,  about  1  mile  distant,  has  a 
flow  of  1,S00  gallons  a  minute,  but  is  evidently  of  a  much  deeper 
o  ii;iii,  as  its  temperature  is  S7°  Fahrenlieit.  There  are  many  other 
sp  ings  of  the  same  character  as  Cold  Spring  along  the  pine  moun- 
tain belt,  one  of  the  most  prominent  of  wliich  is  Big  Blue  Spring,  in 
Harris  Gounty,  wliich  has  been  proposed  as  a  water  supply  for  the 
citv  of  Columbus. 

In  other  parts  of  the  State  probably  one  of  the  best  sources  of 
pure,  clear  water  for  chemical  use  is  found  in  the  gravel  beds  under- 
lying the  river  bottom  land.  These  gravel  beds  lie  immediately  on 
th'^  l)e:l  rock  and  can  generally  be  relied  on  to  furnish  a  good  supply 
of  water  that  has  !)ecn  clarified  bv  a  natural  filter. 

WATER    SUPPLY  OF  STREAMS." 
MEASrKKMKXT    OK    FLOW. 

In  order  to  ob.aiu  a  knowledge  of  tlie  water  supply,  or  amount 
of  water  flowing  in  tlu*  streams  at  all  seasons,  certain  convenient  sta- 
tions hav(»  l)een  established  on  important  rivers  and  tributaries. 

A  gage  for  obs<»r\ing  the  stage  of  the*  river  is  established  at  a  bridge 
or  other  place  where  the  record  of  flow  is  to  be  made.  This  gage  is  a 
vertical  staff,  or  some  other  device  by  which  the  height  of  water  may 
Im*  obsl»r^'e(l,  and  is  read  (»ach  (hiy  by  a  person  living  near  by.     The 

'iTh«*  iiifttli«Mls  l»y  whU'h  th.-  rrcrN  of  stn»uiii  tlisihar^r'  luivr  IxHni  mad.'  byth-  United  States 
<J*-'»l<>gical  Sur\'j'y  an»  (k'scrilH.'«l  in  <l««tuil  in  WuttT-Sup.  and  Irr.  Tuimts  Nos.  91  and  lfc'». 
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average  of  the  gage  readings,  if  more  than  one,  in  any  day  is  used  as 
the  mean  gage  height  for  that  day. 

At  various  stages  of  the  river  one  of  the  hydrographers  of  the 
Survey  visits  the  station  and  measures  with  a  current  meter  the 
amount  of  water  flowing.  This  meter  is  primarily  an  instrument  for 
measuring  the  velocity  of  moving  water,  and  consists  essentially  of 
a  wheel  with  vanes,  which  may  be  shaped  like  those  of  a  windmill 
or  of  a  screw,  or  with  cups  like  those  of  an  anemometer,  the  neces- 
sary qualification  being  that  moving  water  shall  readily  cause  the 
wheel  of  the  meter  to  tuni.  Each  meter  is  rated  before  use.  The 
rating  is  done  by  moving  the  meter  through  still  water  at  various 
observed  speeds  to  detennine  the  relation  l)etween  the  velocity  with 
which  the  meter  moves  through  the  water  and  the  revolutions  of  the 
wheel.  This  relation  having  been  determined,  the  meter  is  used  in 
running  water,  the  revolutions  per  unit  of  time  noted,  and  the  velocity 
of  the  water  computed. 

Observations  of  depth  of  water  are  also  made,  and  from  them  the 
area  in  cross  section  of  each  portion  of  the  stream  is  computed ;  each 
partial  area  multiplied  by  the  mean  velocity  of  that  area  gives  a 
partial  discharge;  the  sum  of  the  partial  discharges  is  the  total  dis- 
charge  of  the  stream. 

Measurements  of  flow  as  outlined  above  are  made  covering  a  con- 
siderable range  of  gage  height.  They  are  then  plotted  on  coordinate 
j)aper,  with  gage  heights  for  ordinates  and  discharges  for  abscissas, 
and  a  smooth  curve,  called  the  rating  curv^e,  is  drawn  through  tlie 
points.  From  this  curve  a  rating  table  is  made  which  shows  the  dis- 
charge of  the  stream  for  any  gage  height. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a 
gaging  station  as  just  stated  are  (1)  the  results  of  the  discharge  meas- 
urements, which  include  the  record  of  stage  of  the  river  at  the  time 
of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of 
the  current  and  the  quantity  of  water  flowing,  and  (2)  a  thorough 
knowledge  of  the  conditions  at  and  in  the  vicinity  of  the  station. 

The  construction  of  the  rating  tal)le  depends  on  the  following  laws 
of  flow  for  open  permanent  channels:  (1)  The  discharge  will  remain 
constant  so  long  as  the  conditions  at  and  near  the  gaging  station 
remain  constant;  (2)  neglecting  the  change  of  slope  due  to  the  rise 
and  fall  of  the  stream,  the  discharge  will  be  the  same  whenever  the 
stream  is  at  a  given  stage;  (3)  the  discharge  is  a  function  of,  and 
increases  gradually  with,  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements, 
using  gage  heights  as  ordinates,  and  discharge,  mean  velocity,  and 
area  as  abscissas,  will  define  curves  which  show  the  discharge,  mean 
velocity,  and  area  corresponding  to  any  gage  height.  For  the  devel- 
opment of  these  ciurves  there  should  l)e,  f  lerefore,  a  sufficient  number 
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of  discharge  ineasurenients  to  cover  the  range  of  the  stage  of  the 
stream.* 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  alone  will  produce  a  cor- 
responding change  in  the  discharge.  Their  curves  are  therefore  con- 
stnicted  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  sound- 
ings extending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a  straight  line,  unless  the  banks  of 
the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  on  the  surface  slope, 
the  roughness  of  the  bed,  and  the  cross  section  of  the  stream.  Of 
these  the  slope  is  the  principal  factor. 

This  curve  may  be  a  straight  line,  or  a  curve  either  convex  or  con- 
cave, or  may  be  a  combination  of  these  three  forms,  owing  to  the  rela- 
tive degree  to  which  any  of  the  factors  are  present  or  to  the  change 
which  they  undergo  during  the  change  of  gage  height.  A  careful 
study  of  the  conditions  at  a  gaging  station  makes  it  possible  to  pre- 
dict the  form  of  this  curve  and  to  extend  it  beyond  the  limits  of  the 
actual  measurements. 

The  discharge  curve  is  defined  primarily  by  the  measured  dis- 
charges, and  when  these  do  not  cover  the  entire  range  of  gage  height 
for  which  it  is  desired  to  make  a  rating  table,  the  curve  is  sometimes 
extended  by  the  use  of  the  area  and  mean-velocity  curves,  which 
have  themselves  been,  extended,  as  above  shown.  This  curve,  under 
normal  conditions,  is  concave  toward  the  horizontal  axis  and  is  gen- 
erally parabolic  in  form. 

In  preparing  the  rating  table  tfic  discharge  for  each  tenth  on  the 
gage  is  taken  from  the  curve,  and  the  differences  between  successive 
discharges  arc  then  adjusted  according  to  the  law  that  they  shall  be 
either  increasing  or  constant.  The  finished  rating  table  shows  the 
discharge  in  cubic  feet  per  second,  corresponding  to  each  tenth  of  a 
foot  on  the  gage,  and  is  used  to  supply  the  discharge  values  to  the 
daily  gage  heights  furnished  by  the  observer  in  making  up  the  daily 
or  monthly  estimate  of  flow. 

DEFINITIONS. 

The  volume  of  water  flowing  in  a  stream,  the  '*  run-off,"  is  expressed 
in  various  terms,  each  of  which  is  associated  with  a  certain  class  of 
work.  These  terms  may  be  divided  into  two  classes:  Those  which 
n^present  a  rate  of  flow,  as  second-foot,  gallons  per  minute,  and  run- 
oir  in  second-feet  per  s([uare  mile,  and  those  which  represent  actual 
(juantities  of  water,  as  run-off  in  depth  in  inches.  They  may  be  defined 
as  follows: 


*»  \  typical  ratinj;  c-.irv  \  wi  h  corrcspoiKliiig  ar«'u  aud  mean-velocity  curves,  is  given  in  Water-Sup. 
and  Irr.  I'afxT  N<>.  UW.  llKXi.  p.  17. 
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''Second-foot''  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep, 
at  the  rate  of  1  foot  per  second.  It  is  generally  used  as  a  funda- 
mental unit  from  which  the  others  are  computed. 

''Gallons  per  minute"  is  generally  used  in  connection  with  pump- 
ing and  city  water  supply. 

"Second-feet  per  square  mile''  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  hs 
regards  time  and  area. 

"Rim-off  in  inches''  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  con- 
served and  uniformly  distributed  over  the  surface.  It  is  used  for 
comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

EXPLANATION    OF    TABLES. 

For  each  regular  station  are  given,  as  far  as  available,  the  following 
data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  tables. 

4.  Rating  tables. 

5.  Tables  of  estimated  monthly  and  yearly  discharges  and  run-ofF, 
based  upon  all  the  facts  available  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the 
locality  and  equipment  as  would  enable  the  reader  to  find  and  use 
the  station.  They  also  give,  as  far  as  possible,  a  complete  history  of 
all  the  changes  that  have  occurred  since  the  establishment  of  the  sta- 
tion that  would  affect  the  use  of  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  each  year,  and  includes  the  date,  the 
gage  height,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  for  each  day  the  mean  height 
of  the  surface  of  the  river,  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river,  as  given  by  the  gage  heights. 

In  the  table  of  estimated  run-off  the  column  headed  '* Maximum" 
gives  the  mean  flow  for  the  day  wlien  the  mean  gage  height  w^as  the 
highest,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean 
gage  height.  As  the  gage  height  is  the  mean  for  the  day,  there 
might  have  been  short  periods  when  the  water  was  higher  and  the 
corresponding  discharge  larger  than  given  in  this  column.     Likewise, 

3696— IRB  197—07 2 
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in  the  column  of  *  ^Minimum/'  the  quantity  given  is  the  mean  flow 
for  the  (lay  when  the  mean  gage  height  was  lowest.  The  column 
headed  ^'Mean''  gives  the  average  flow  for  each  second  during  the 
month.  Upon  this  mean  the  computations  for  the  remaining  col- 
umns are  based. 


GAGING    STATIONS    IN    GEORGIA. 


The  gaging  stations  maintained  in  Georgia  are  listed  below : 


Tallulah  River  at  Tallulah  Falls. 
Tugal(x>  River  near  Madison,  S.  C. 
Savannah  River  near  Calhoun  Falls,  S.  C. 
Savannah  River  at  Woodlawn,  S.  C. 
Savannah  River  at  Augusta. 
Chauga  River  near  Madison,  S.  C. 
Seneca  River  near  Clemson  College,  S.  C. 
Rocky  River  near  (^alhoun  Falls,  S.  C. 
Broad  River  (of  Georgia)  near  Carlton. 
Broad  River  (South  Fork)  near  Carlton. 
Ogeechee  Kiver  near  Millen. 
Williamsons  Swamp  Creek  at  Davisboro. 
Cannoochee  River  near  Groveland. 
South  River  nf*ar  Lithonia. 
South  River  near  Snapping  Shoals. 
Ocmulgee  River  near  Flovilla. 
Ocmulgee  River  at  Macon. 
Yellow  River  n(»ar  Stone  Mountain. 
Yellow  River  at  Alm(m. 
Alcovy  River  near  C<ivington. 
Alco\'y  River  near  Stewart. 
Towaliga  River  near  Juliette. 
Middle  Oconee  River  near  Athens. 
Oconee  River  at  Bamett  Shoals. 
Oconee  River  near  Greensboro. 
Oconee  River  at  Carey. 
Oconee  River  at  Fraleys  Ferry,  near  Mil- 

hxigeville. 
Oconee  River  at  Milledgevilh*. 
Oconee  River  at  Dul)lin. 
Apalachee  River  near  Buckhead. 
01km )pee  River  near  lleidsville. 
ChatUihoocheo  River  near  Cornelia. 
Chattahoochee  River  near  Gainesvilh*. 
Chattahoochee  River  near  Buford. 


Chattahoochee  River  near  Norcroes. 
( 'hattah(xx'hee  River  near  Vinings. 
Chattahoochee  River  at  Oakdale. 
Chattahoochee  River  at  West  Point. 
Soque  River  near  Deraorest. 
Sweetwater  Creek  near  Austell. 
Mulberry  Creek  near  Columbus. 
Flint  River  at  Molina. 
Flint  River  near  W^oodbury. 
Flint  River  near  Montezuma, 
inint  River  at  Albany. 
Big  Potato  Creek  near  Thomaaton. 
Muckalee  Creek  near  Leesburg. 
Muckalee  Creek  near  Albany. 
Kincliafoonee  Creek  near  Leeslnii^. 
Kinchafoonee  Creek  near  Albany. 
Ichawaynochaway  Creek  at  Milford. 
Etow^ah  River  near  Ballground. 
Etowah  River  at  Canton. 
Etowah  River  at  Rome. 
Etowah  River  near  Rome. 
Ainicalola  River  near  Ballgnmnd. 
Ix)ng  Swamp  Creek  near  Ballground. 
Coosa  River  at  Rome. 
Oostanaula  River  at  Resaca. 
Coosawattee  River  at  Carters. 
Cartecay  River  near  Cartecay. 
Ellijay  River  near  Ellijay. 
Moiintaintown  Crt^ek  near  Ellijay. 
Talking  Rock  Creek  near  Carters. 
Big  Cedar  Creek  nc^r  (^avc«pring. 
Tallapoosa  River  at  Buchanan   Bridge, 

n(^r  Tallapoosa. 
TallapcHXMii  River  at  Adderhold  Bridge, 

n(nir  Tallap(K)8a. 


Data  for  the  calendar  year  1900  are  published  in  Water-Supply  and 
Irrigation  Paper  No.  204. 
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HAVANNAH  RIVKR  DRAINAGE  BA8IN. 

DESCRIPTION  OF  BASIN. 

Savannah  River  is  formed  by  the  junction  of  Tugaloo  and  Seneca 
rivers,  which  unite  about  K)0  miles  above  Augusta,  Ga.  It  flows  in  a 
southeasterly  direction,  forming  the  boundary  between  Georgia  and 
South  Carolina,  and  empties  into  the  Atlantic  Ocean  near  Savannah, 
Ga.     It  is  navigable  up  to  Augusta,  which  is  at  the  fall  line. 

Seneca  River  is  formed  by  the  junction  of  Little  and  Keowee  rivers, 
about  5  miles  northeast  of  Seneca,  S.  C.  Both  of  these  tributaries 
rise  in  the  Blue  Ridge  in  North  Carolina  and  the  northwestern  part 
of  South  Carohna. 

Tugaloo  River  is  formed  by  the  junction  of  Chattooga  and  Tallulah 
rivers,  which  join  at  the  western  comer  of  Oconee  County,  S.  C.  It 
flows  in  a  southeasterly  direction  and  is  a  part  of  the  boundary 
between  Georgia  and  South  Carolina.  Chattooga  River  rises  in  Jack- 
son County,  N.  C,  and  flows  in  a  southwesterly  direction  along  the 
boundary  between  Georgia  and  South  Carolina.  Tallulah  River  rises' 
in  Macon  County,  N.  C,  and  in  the  northwestern  part  of  Rabun 
County,  Ga.,  and  flows  in  a  southeasterly  direction.  Parts  of  its 
course  are  cut  through  the  solid  rock  for  hundreds  of  feet,  forming 
canyons  and  steep  bluffs.  Throughout  its  entire  length  the  fall  is 
very  great,  and  at  Tallulah  Falls  the  stream  drops  more  than  500  feet 
in  a  short  distance. 

Broad  River  joins  the  Savannah  at  the  southeast  comer  of  Elbert 
County,  Ga.  It  rises  in  Habersham  and  Banks  counties  and  flows  in 
a  southeasterly  direction  to  the  southeast  comer  of  Madison  County, 
Ga.,  where  the  South  Fork  joins  it.  From  there  it  flows  east  to  Savan- 
nah River.  Its  drainage  is  from  a  rolling  country,  and  there  is  a  con- 
siderable amount  of  fall  at  various  points.  At  Anthony  Shoals  the 
fall  is  more  than  50  feet  in  a  short  distance.  Above  Augusta,  Ga., 
there  is  much  fall,  which  can  be  developed  for  •water  power.  Except 
at  the  large  plant  at  Augusta,  ver}'  little  of  this  is  being  used. 

STREAM   FLOW. 
TALLULAH    RIVER    AT   TALLULAH    FALLS. 

This  station  was  originally  established  August  29,  1900,  by  M.  R. 
Hall,  and  records  of  gage  heights  were  obtained  until  October  19, 
1900.  The  record  was  resumed  Januarj^  18,  1901,  and  maintained 
until  December  31,  1901..  The  station  was  reestablished  July  10, 
1904,  when  bench  marks  were  determined  and  regular  gage  readings 
begun.  The  station  is  located  at  the  wagon  bridge  about  one-fourth 
mile  above  the  falls  and  about  the  same  distance  from  the  village  of 
Tallulah  Falls,  Ga. 
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The  channel  is  nearly  straight  for  300  feet  above  and  200  feet  below 
the  station.  The  current  is  swift.  Both  banks  are  high,  wooded, 
rocky  bliiflFs  and  are  not  subject  to  overflow.  The  bed  of  the  stream 
is  composed  of  rock  and  is  rough  and  permanent.  There  is  but  one 
channel  at  all  stages. 

Discharge  measurements  are  made  from  the  iron  wagon  bridge, 
which  has  a  single  span  of  100  feet  and  rests  on  timber  piers.  The 
initial  point  for  soundings  is  the  end  of  the  bridge  on  the  upstream 
side  at  the  left  bank. 

The  original  gage  is  a  vertical  rod  spiked  to  a  small  maple  tree  cm 
the  left  bank  of  the  river  about  50  feet  above  the  bridge.  June  21, 
1905,  a  5-foot  rod  gage  was  fastened  vertically  to  the  solid  rock  on 
the  right  bank  25  feet  above  the  bridge.  The  datum  is  the  same  as 
that  of  the  original  gage.  The  gage  is  read  once  each  day  by  J.  T.  Mc- 
Kay. The  bench  mark  consists  of  a  copper  plug  set  in  the  solid  rock- 
on  the  right  bank,  27  feet  upstream  from  the  upper  edge  of  the 
bridge;  elevation,  7.05  feet  above  gage  datum. 

Discharge  vitas urenu  tits  of  Tallulah  River  at  Tallulah  Falls. 
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Daily  (jafjr  hnyht,  in  fed,  of  Tallulah  Riirr  at  Tallulah  Falls. 
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flatly  gagt  height,  in/ttt.  <^  Tallviah  River  at  Tallulah  Falln—CimtinueA. 


If.    June.    Jilly,     Aug.    Sfpl. 


Julr' Aug.    Sept. 
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Daily  gage  height,  in  Jul,  of  TMuUsh  River  at  Talbdak  Falh—CcminneA. 
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Estimated  monthly  discharge  of  Tallulah  River  at  Tallulah  Falls. 

[Dralnagu  area,  191  square  miles.] 


Month. 
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Octol^er  (1-ltt) 
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1.88 
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1.20 

1.34 

2. 825 
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4.15 

4.78 

4.300 

1 

210 
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2.82 

38. 24 

a  These  arc  revised  estimates  based  on  the  1904  rating  curve,  which  more  nearly  represents  the  true 
flow  for  low  stages  than  the  curve  previously  u.sed. 


TUGALOO    RIVER    NEAR   MADISON,  S.  C. 

This  station  was  originally  established  July  19, 1898,  at  Cooks  Ferry 
and  was  discontinued  December  31,  1901,  when  the  ferry  was  moved. 
It  was  reestablished  July  7,  1903,  by  M.  R.  Hall,  at  Holcombs  Ferry, 
1  mile  west  of  Madison,  S.  C,  and  900  feet  below  the  Southern  Rail- 
way bridge.  This  station  is  about  \\  miles  above  the  point  where  the 
old  station  was  located. 

The  bed  of  the  river  is  sandy  and  the  current  is  moderately  swift. 
The  channel  is  about  160  feet  wide  and  is  fairly  uniform  in  width  and 
general  appearance  for  some  distance,  being  straight  for  1,000  feet  or 
more  both  above  and  below  the  station.  The  banks  are  both  moder- 
ately high,  but  will  overflow  for  about  200  feet  on  tlie  right  bank  and 
250  feet  on  the  left.  Both  are  open  and  cultivated  except  for  a  few 
trees  along  the  edge  of  the  river.  These  conditions  make  it  possible 
to  obtain  fairly  good  float  measurements  at  the  time  of  floods. 
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Discharge  measurements  are  made  from  the  ferryboat,  or  a  small 
boat  which  is  held  in  place  by  a  cable  stretched  across  the  river.  The 
initial  point  for  soundings  is  the  land  side  of  the  windlass  used  for 
stretching  the  cable;  it  is  located  on  the  right  bank.  Distances  are 
measured  along  the  hand  line  which  is  used  to  pull  the  boat  across  the 
river. 

The  gage  consists  of  a  vertical  timber  in  three  sections.  The  first 
section  reads  from  1  to  16  feet  and  is  attached  to  a  sycamore  tree  on 
the  left  bank,  about  30  .feet  above  the  ferrj"  landing;  the  second  sec- 
tion reads  from  16  to  22  feet  and  is  attached  to  a  sycamore  tree  on  the 
left  bank,  about  18  feet  above  the  feny-  landing;  the  third  section 
reads  from  21  to  31  feet  and  is  fastened  to  a  locust  tree  on  the  left 
bank  at  the  forks  of  the  road,  about  175  feet  from  the  ferry  landing. 
The  gage  is  read  once  each  day  by  T.  A.  Spencer.  The  bench  mark 
is  a  U.  S.  Geological  Survey  standard  bronze  tablet  marked  ''666 
Atlanta"  on  the  right-bank  pier  of  the  Southern  Railway  bridge: 
elevation,  35.30  feet  above  the  datum  of  the  gage.  It  is  665.47  feet 
above  s<»a  level. 

DUduirgf  measurements  of  Tugaloo  River  near  Madison,  S.  C. 
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SAVANNAH   DRAINAGE   BASIN,   STEEAM   FLOW. 
DaUy  gage  height,  infer),  of  Tugaloo  River  near  Maditon,  S.  C. 
July..  Aug.  Scp[ 


Aug. 

BcTlt. 

^ 

lo 

i.* 

I  J-n.  I  Feb.  ]  M*r.  |  Apr.  I  Mny 


0.7 

0,11 

:! 

'.7 

26 


WATER   RESOURCES   OF   GEORGIA. 


Daily  gmje  height,  in  feet,  of  Tntjaloo  River  near  Afadison,  S.  C. — Tontinuod. 


J)ay 


Jan.  !  Fob.     Mur»     Apr.     May.    Juno,  i  July. 


HKM). 
1 

1.4 

2 

1.3 

A 

1.3 

4 

1.3 

.'). 

1.2 

i\ 

1.2 

t 

1.2 

H 

1.2 

0 

1.2 

10 

1.4 

11 

1.0 

12 

\'A 

3.3 

li 

2.  r> 

1') 

2.1 

U) 

2.0 

17 

1.9 

18 

l.S 

1« 

4..") 

2() 

6.9 

3.4 

22 

3.1 

23 

2.9 

24 

2.4 

2ri... 

2.4 

26 

2.2 

2S.   .     . 

2.1 
1.9 

2(> 

1.9 

1.8 

31 

I.** 

1901. 
I .-. . 

3,3 

2 

3.1 

3 

2.8 

4 

2,7 

/i 

2.6 

2.') 

7 

2..") 

s 

2.  1 

•1. 

2.4 

2.4 

11 

10.  ;y 

12 

12.  1 

13 

6.7 

14 

.* . '} 

i:»... 

4.6 

u\ 

-1.2 

17 

4. 2 

IH 

3.9 

!•» 

20 

3.  .•) 
3.3 

21 

3.3 

•►<) 

3  •> 

23 

3.1 

21 

3. 2 

2.") 

3. 3 

2(1 

■'7 

3. 3 
3  0 

2S 

2*> 

3.1 
3.9 
3.  S 

31 

2.8 

1.6 
1.6 
1.8 
1.7 
3.5 

2.3 
2.1 
2.2 
3.0 
3.5 

4.6 
7.0 
19.  d5 
9.0 
6.2 

5.2 
4.5 
4.0 
3.8 
3.5 

3.5 
5.0 
4.0 

3.8 
4.0 


3.5 
3.3 
3.1 


2.9 
2.8 
3.0 
6.9 
4.3 

3.9 
3.5 
3.4 
4.S 
4.4 

3. 9 
3.S 
3.6 
3.5 
3.3 

3.1 
3.1 
3.0 
3.0 
2.9 

2.8 
2.7 
2.6 
2.7 
2.6 

2.5 
2.4 
2.4 


9.4 
5.5 
3.9 
3.9 
3.7 

3.5 
3.8 
4.3 
6.6 
5.1 

4.5 
4.2 
3.9 
3.7 
3.6 

5.1 
4.0 
3.6 
3.7 
6.2 


5. 
4. 
4. 


4.1 
4.2 

5.8 
4.8 
4.3 
4.1 
3.9 
3.7 


2.4 
2.6 
2.5 
2.5 
2.5 

2.4 
2.3 
2.3 
2.3 
3.3 

4.0 
3.3 
3.0 
2.9 
2.6 

2.6 
2.5 

o   r. 

•2.ry 

2.1 


6.1 
3.7 

3.6 
7.9 

19.6 
10.1 
6.7 
5.7 
4.."i 
1.4 


3.5 
3.4 
3.4 
3.6 
3.7 


3. 
3. 
3. 
3. 
3. 


3.3 
4.1 
3.8 
3.4 
3.2 

3.0 
5.9 
5.1 
7.6 
7.5 

13.4 
8.3 
6.3 
6.2 
5.3 


4.9 
4.6 
4.9 
4.7 
4.4 


^  I 


4.4 
6.6 
10.3 
6.7 
5.8 

5. 5 
4.0 
4.7 
4.4 
4.4 

4.3 
4.2 
4.1 
6.7 
5.6 

4.7 
4.3 
4.2 
7.3 
22.0 

9.6 
7.4 
6.7 
6.1 
5.7 

5.6 
5.2 
5.2 
4.9 
4..S 


I 


4.2 
4.1 
4.3 
4.0 
3.8 

3.7 
3.6 
3.4 
3.4 
3.3 

3.2 
3.1 
3.1 
3.0 
2.9 

2.9 
2.8 
2.8 
3.3 
2.8 

2.7 
2.6 

3.3 
2.9 

2.9 
2.7 


4.9 
3.8 
3.7 
3.6 
3.6 

3.5 
3.0 
3.0 
3.8 
5.2 

9.9 
17.1 
8.6 
5.9 
5.7 

5.2 
4.8 
1.6 
1.4 
1.2 
1.3 


2.3 
2.6 
2.8 
2.7 
2.9 

2.9 
5.5 
6.7 
4.5 
3.6 

3.3 
3.0 
3.3 
3.3 
3.1 

3.0 
6.9 
5.3 
4.5 
3.9 

3.5 
4.2 

5.8 

13.0 

9.4 

11.4 
6.5 


0.8 
3.  .5 
3.1 

3.1 
3.1 
3.4 
5.. 5 
9.1 


8.0 
5.6 
6.6 
4.2 
4.4 

4.3 
4.1 
3.9 
4.0 
3.9 

5.2 
4.9 
4.9 
4.6 
4.2 


2.5 

6.9 

2.5 

6.4 

2.4 

5.7 

2.3 

4.7 

4.6 

4.6 

4.1 

4.5 

3.0 

4.4 

3.9 

4.3 

3.8 

4.4 

3.7  i 

4.3 

4.1  , 

5.1 
5.6 
5.1 
4.6 
4.2 

3.9 
3.8 
3.6 
3.8 
3.6 

3.7 
3.6 
3.9 
3.9 
3.7 

3.6 
3.2 
3.1 
3.0 
2.9 

2.8 
2.8 
3.1 
2.9 
2.7 

3.6 
3.2 
3.8 
3.1 
4.2 
3.3 


4.1 
3.8 
3.4 
3.3 
3.2 

3.4 
4.2 
3.4 
3.2 
3.0 

2.9 
2.8 
2.7 
2.S 
2.7 

4.1 
3.3 
2.7 
4.3 
4.1 

3.1 
3.4 

2.8 
2.6 
2.5 


2.5 
.3.1 

2.4 


Aug. 

1 

Sept. 

3.1 

2.5 

2.8 

2.8 

2.7 

2.1 

2.5 

1.9 

2.5 

1.8 

2.4 

1.7 

2.3 

1.6 

2.3 

1.6 

2.2 

1.5 

2.1 

1.5 

2.1 

1.6 

2.1 

1.4 

2.2 

1.4 

2.0 

1.6 

2.3 

8.1 

2.1 

7.3 

2.3 

4)0 

2.1 

2.9 

2.0 

2.6 

1.9 

2.3 

1.8 

2.2 

1.8 

2.1 

2.1 

2.0 

2.3 

2.0 

2.1 

2.9 

2.2 

1.8 

1.9 

2.1 

1.8 

1.9 

1.7 

1.8 

1.7 

1.7 

2.8 

2.4 

7.3 

2.4 

6.7 

2.3 

6.1 

2.3 

5.6 

2.1 

5.4 

4.1 

5.2 

9.8 

5.1 

4.5 

4.9 

3.6 

4.8 

3.2 

4.7 

3.6 

5.4 

3.9 

4.5 

4.0 

4.9 

12. 1 

3.9 

10.5 

4.1 

11.3 

9.7 

12.3 

8.6 

11.5 

7.9 

8.3 

6.5 

7.5 

4.9 

7.3 

4.6 

10.95 

4.3 

18.5 

4.2 

10.1 

4.1 

7.6 

4.0 

7.8 

3.9 

6.9 

3.7 

9.7 

3.8 

11.9 

4  *^ 

9.0 

3.9 

S.6 

Oct.      Nov.     iMx. 


1.7 

2.1 

1      2.0 

1.6 

2.1 

1      -•* 

1.7 

2.2 

'      2.3 

1.7 

2.9 

i      5.6 

1.9 

2.3 

1      *■> 

3.2 

2.1 

3.4 

1.8 

2.0 

3.1 

1.8 

2.0 

3.0 

1.5 

,       1.9 

2.9 

1.8 

1.9 

2.6 

1.7 

1.8 

2..'» 

1.6 

1.8 

2.4 

2.6 

1.8 

2.3 

1.8 

1.7 

2.3 

1.6 

1.7 

2.2 

1.6 

1.7 

o  ^ 

1.5 

1.7 

2.1 

1.5 

1.8 

1      2.1 

1.4 

1.9 

2.0 

1.4 

2.0 

'      2.3 

1 

1.4 

2.0 

1 

4.2 

1.6 

2.0 

.3.3 

7.4 

1.0 

3.0 

6.8 

1.9 

4.2 

4.0 

2.2 

3.6 

3.9 

9.4 

.1.1 

2.9 

5.3 

2.S 

2.6 

■4.1 

2.7 

2.5 

3.0 

2.6 

2.3 

3.4 

2.6 

4.0 

3.7 

2.5 

1.9 

3.9 

2.5 

1.9 

4.0 

2.5 

3.1 

3.6 

2.4 

2.7 

3.5 

2.5 

2.6 

3.4 

2.4 

2.4 

3.3 

2.3  1 

2.2 

3.2 

2.3  1 

2-0 

3.2 

2.3  ' 

4.1 

3.2 

2.3 

3.1 

3.2 

2.2 

3.0 

3.1 

2.2 

2.9 

3.6 

2.4 

2.6 

3.2 

2.3 

3.2 

3.1 

2.1 

9.9 

3.1 

2.1 

6.9 

3.0 

2.0 

5.1 

3.0 

2.0 

4.3 

3.9 

2.1 

4.1 

2.9 

2.1 

3.9 

2.8 

2.0 

3.7 

2.8 

2.0 

3.2 

2.8 

2.0 

3.1 

2.7 

2.5 

3.4 

2.7 

2.2 

3.6 

2.7 

2.1 

3.7 

2.6 

2.0 

4.0 

2.6 

1.9 

4.0 

2.6 

1.9. 

20.0 

2.5 

1.9 

10.0 

2.5 

7.1 

SAVASNAH    DRAINAGE   BASIN,   STREAM   FLOW. 
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Daily  gagr.  height,  infrn.  r>f  Tiigaliro  Rifi 


r  Madison,  S.  C. — Conlinueil. 


Aug. 

Sept. 

Oct 

|j 

2. 

l' 

1. 
ll 

3.1 

1. 

a!  7 

'i 

1. 
3. 

a!s 

'■? 

i" 

4.3 

6.0 

'. 

Day.  Jhii.  '  Ff)i.  |  Uar.  '  Apr.     May.  |  Jim 


3.., 

tf 

2.3 

2.M 

ft 

3.1 

i.7 

3.1 
■i.K 

l\ 

i.3 

2.M 

2.1 
2,K 

3A 

li 

Aug 

Bept 

o^ 

1 « 

1 

i-a 

« 

S 

!■! 

1 

V 

Sept.      Oct.  I  Nov. 


■J.JS 

i;L' 

H 

..:-.*.. 

3.1 

11 

W 

■in 

28  WATER   RESOURCES   OF   OEOBGIA. 

Daily  gage  htigkl.  in  feet,  of  Tugalun  River  near  MadUon,  S.  C. — Continued. 


w  v, 


3.0 

3.2 

3.3 

3.5 

3.1 

3.fiS 

_._ 

--■ 

July. ,  Aug.  ,  Stv*-  ■  Oct.      Nov 


2.6        2.eS       2.U 


I    2.6       2.15  I     2.a 


Rating  fables  for  Ttigaloo  Riiir  iitor  Madison,  S.  C. 
JULY  19  TO  DECEMBER  31,1898.«' 


"■iH 


t>f»- 

hi'ig^. 

Dls- 

A- 

"!'««■ 

"':% 

*fc..A. 

Fill. 

'Ui 

■2,, SB 

3,«ra 

i  DECEMBKH  SI 


fiSi 

•■■M 

3;ii«»- 

11.00 

!* 

3,02(1 

"■""  1 

l.,«fl 

<■  .tlxuvftiigi'  lu'ighl  l.lJii  Ircl  lli 


SAVANNAH    DRAINAGE    BASIN,   STREAM    FLOW. 
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Rating  tables  for  Tiigaloo  River  near  Madison,  S.  (\  -Continued. 
JANUARY  1.  1900,  TO  DECEMBER  31,  H101.« 


t 


Gago 
height. 

I- ret. 
1.20 
1.30 
1.40 
1.50 
1.(10 
1.70 
1.80 
1.90 
2:00 
2.10 


Dis- 

chHrgp. 

Sev.-ft. 
705 
740 
775 
810 
845 
880 
920 

9m 

1.000 
1.045 


height. 


Feet. 
2.20 
2.30 
2.40 
2.50 
2.(?0 
2.70 
2.80 
2.90 
3.00 
3.10 


Dis- 
churgi'. 

Sec.-ft. 
1,090 
1,135 
1.180 
1.225 
1.275 
1,325 
1,375 
1,425 
1,475 
1,525 


Ciago 
hoight. 

Fe,t. 
3.20 
3.30 
3.40 
.50 
CO 
70 
3.80 
3.90 
4.00 
4.10 


3. 
3. 
3. 


Dis- 
charge. 

Sec.-fl. 
1,580 
l,(i35 
l,(i0O 
1,745 
1.800 
1.800 
1.920 
1.990 
2,0(i0 
2,140 


(Jagc 
height. 


Ffrl. 
4.20 
4.30 
4.40 
4.50 
4.(0 
4.70 
4.80 


Dis- 
charge. 

Sec.-ft. 
2,220 
2,. 300 
2,380 
2.460 
2,540 
2,(520 
2,700 


JULY  7  TO  DECEMBER  31,  1903. 


1.50 
1.00 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 


510 
552 
59(5 

tm* 

732 
780 

828 
878 
928 


2.  .50 
2.(i0 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
.3.30 
3.40 


980 
1.032 
1,086 
1,140 
l,lft5 

1,310 
1,370 
1,430 
1,495 


3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 


1,560 
1,630 
1,700 
1,775 
1,850 
1,925 
2,000 
2,080 
2, 160 
2,240 


.-|0 

m 

70 
80 
90 
5.00 
5.40 

b.m 


4. 
4. 
4. 
4. 
4. 


2,3-20 
2,400 
2,480 
2,5*» 
2,640 
2,720 
3.040 
3,200 


JANUARY.  1  TO  DECEMBER  31,  1904. 


1.35 

435 

2.50 

915 

3.70 

1.40 

452 

2.(10 

9(53 

1        3.80 

1.50 

490    1 

2.70 

1,012 

3.90 

l.(iO 

528    I 

2.80 

1,0(52 

'        4.(K) 

1.70 

567     ' 

2.90 

1,114 

4.20 

1.80 

(507 

3.00 

1,1(»8 

4.40 

1.90 

648 

3.10 

l,-224 

'         4.(i0 

2.00 

600 

3.20 

1,281 

1         4.  HO 

2.10 

733 

3.30 

1,339 

5.00 

2.20 

777 

3.40 

1,398 

5.20 

2.30 

822 

3.50 

l,4,'i8 

1        5. 40 

2.40 

sriH 

3.60 

1.519 

5.  CO 

1,582 
1,64(5 
1,710 
1,  <<•> 

1, 9a') 

2,04.'> 
2, 195 
2,. 345 
2,5a'i 
2.(565 
2.830 
3.000 


5.80 
(5.00 
6.20 
(5.40 
6. 60 
(5.80 
7.00 
9.50 
13.20 


3,180 
3,3(55 
.3,555 
3,745 
3,940 
4,140 
4,340 
7,325 
14,4,';0 


JANUARY  I  TO  DECEMBER  31,  19aV' 


1.80 

.WO 

1.90 

ms 

2.00 

(XW 

2.10 

640 

2.20 

680 

2.30 

725 

2.40 

770 

2.50 

820 

2.(iO 

870 

2.70 

925 

2.80 

980 

2.90 

1,035 

3.00 

1,095 

3.10 

1,1.W 

3.20 

1,215 

3.:jo 

3.40 
3..'i0 

3.  (50 
.3.70 
3.80 
.3.90 
4.00 
4.10 
4.20 

4.  .30 
4.40 
4.50 
4.(50 
4.70 


1,275 
1.340 
1.4a5 
1,470 
1,540 
1.(510 
1,680 

1  "•r  r 
1,  <•>•> 

1.8.30 
1,910 
1,990 
2,070 
2,1.55 
2,240 
2,325 


4.80 
4.90 
5.00 
.5.20 
.•>.40 
.5.  CO 
5.80 
(5.00 
20 
40 
(O 
SO 
00 
20 
40 


(5. 
(5. 
6. 
6. 
7. 


t# 


2,410    1 

7.(0 

5,220 

2,. 500  ; 

7.80 

5,440 

2,. 590 

8.00 

5,(i<i0 

2,770 

9.00 

6.8(0 

2,<»(0    , 

10.00 

8,0(0 

3,  no 

11.00 

9,2(0 

3,. 3(30 

12.  (O 

10,4(0 

3.;5(0 

1.3.00 

11,(5(0 

3,7(0 

14.00 

12,8fO 

3,9(0 

1.5.00 

14,060 

4, 1(0 

16.00 

15.260 

4,3(0 

18.00 

17.(VO 

4,. 5(0 

20.00 

20.060 

4,780 

22.00 

22.460 

5,000 

n  Above  gage  height  4.80  this  table  is  the  same  a.s  the  1899  table. 

b  Above  gage  height  8.00  feet  the  rating  curve  is  a  tangent,  the  dilTeR'ntt^  l>eiiig  120  p<>r  tenth. 
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WATER   RES0URCE8    OF   GEORGIA. 


IdsdmaUd  monthly  dMianje  of  Tuyaloo  River  near  Madison^  S.  C. 

[DmiiiHgo  area,  TiOS  nquaro  mile?.] 


Month. 


lKt«. 


July  la-.'Jl. 

August  — 

SepteniluT, 

(Haol>cr... 

Novoiiil)er. 

Docerabcr. 


Discharge  in  seroiul-foet. 

I 
MaxiTMum.  i  Minimum.      Mean. 


imi. 


.Ianuar>'.. 
Fcbrimry, 

MHH'h 

April 

May 

Jiiiir 

Julv 


AugUHt 

8cptombor. 
<)ctol)er... 
NovomWr. 
I)c<.'enil)or. 


().<»K2 

13.(i5« 

l.i.SlCi 

4.a')7 

5.442 


4.020 
9.020 
11.780 
5.820 
2.710 
'A.  1(K) 

2.aio 

4.0<« 
1.838 
1.838 
1.481 
8.700 


975 
1,200 
1.807 
Hi20 
1.S74 
1.5<)0 


1,880 

2.310 

2.310 

l,4:iO 

1.073 

7Ui 

5<i3 

512 

512 

512 

5<'>.3 


The  voar. 


11. 7M) 


1900. 


.Januarj'. . 
Fobruiiry 

Man'h 

April 

May 

.lune 

.Fulv 


Augu.st — 
Sopteml)or. 
Oi'tobcr.. . 
NovomlHT. 
OetrmlMT. 


Thrynir. 


1001. 


.laniiary. . 
February 
Man-h... . 

April 

May 

J  un<' 

Julv 


Augu.st 

SepteralxT. 
October.. . 
November. 
l)eccmbcr. 


The  vear. 


4.  :«o 
14.820 

•i.  :i80 

9.580 
2..J00 
9.  •2<10 

3.:v«)  i 

l.oi'i  , 
5.. 340  ' 
4.780  I 

r..:s80  I 
3.:«o 

14.H20 


S,7S0 

4.:is()  , 

15..'»40 

iri.4M) 

12.540  I 
(■).  140  . 
2.  :»X) 

<;.ti20 

2.010 

1.225 

14.SU) 


512 


70.5. 

84,5 
1.745 
1.475 

i.i:«  ' 

l.bV)  , 

1,:«.5  , 
880 
775 
775 
880 

1.00() 


7a5 


I.IMO 
1.18) 
1.1  :i.'. 
2.0M) 
1 .  475 
1.475 
I.IW 
1,04.*) 
l.w:o 
1.225 
9i0 

m) 


v.m. 


Run-off. 


1.824 
3.354 
3,771 
4.238 
2.2tt7 
2. 159 


Scc--ft.  T>er  I  Depth  in 
sq.  mile. 


2.09!» 

3.790 

4,771 

3.27<i 

1,881 

1.448 

1.027 

801 

7(i5 

062 

019 

1.411 


ao8 

(x3fi 
7.15 
3l«2 


.1M 
tx.17 

5. 52 
a  17 
2.44 
1.  7.5 
1. :« 

1.12 
1.04 
2.o8 


in(4ML 


L« 
fi.<i2 
7.10 
8.24 
42t 
4.30 


4.  OS 
9> 

fi.  lt> 

;» «. 
•>  -•1 

•■      !• 
I.**' 

1  5.. 
44 
21 
I* 
71 


1.879 


1,223 
2.508 
2.5a5 
2.751 
1.5<;2 
2.931 
1.884 
1.095 
l..ia5 
1.2P0 
1.322 
1.491 


.117 


1.822 


2. 153 
1.719 
2.444 
.3.804 
2.9;{2 
2.549 
1.570 
4.870 
3.047 
1.542 
l.Oill 
2.577 

2.5'25 


2  0(*) 
4.23 
4.23 
4.('>4 
Z63 
4.94 
a  18 
1.85 
2.20 
2.18 
2.23 
2.51 

3.07 


42.71 


2  :> 
440 
4  » 
5.17 

3  04 

Oi.^l 
atiti 

2.13 
2i'i 

o  v 

2  41: 

JLia) 

41. -1 


3.l>3 
2.90 
4.12 
«i.42 
4.95 
4.30 
2(V> 
8.22 
5.14 
ZOO 
1.84 
4.35 


4.'3i 


4.19 

:v«2 

4  7.^ 
7H^ 

5  71 
4  H) 

ao- 
a48 

5.74 

;5.oo 

2  OS 
.101 

"7.97 


July  7-31... 

.Vugu.sl 

.September. 

October 

XovemlHT. . 
l)e<'eniber. . 


1904. 


January-. . 
Kel)ruary. 

March 

April 


May 

June 

July 

\ugust 

September. 
OctolMT. . . 
Novell!  U'r. 
l)e«."eml>er. 


The  vear. 


2.  ;ft>o 

1.0.32 

1.441 

2.43 

2.26 

3.040 

7:l> 

i.28:i 

2.10 

Z4» 

.^.200 

,')0<i 

874 

1.47 

\.f4 

<nH 

,')52  . 

(^M 

1.07 

1  23 

1.2.50  ' 

.V)2 

720 

1.21 

1.35 

1»S0 

510 
52S 

(.23 

829 

i.a5 

L21 

3.  K40 

1.40 

1.61 

7.  :t>5 

ri07 

i.:«>4 

2.20 

2.37 

14.4:iO  , 

H22 

2.100 

a  54 

408 

3. 4<iO 

1.0«2 

1 .  ;i«i9 

2.31 

2.  .58 

3.  H40 

H0<» 

1.259 

2.12 

2.44 

1.519 

«i4S 

S80 

1.48 

L65 

1 .  742 

'lOO 

<iS2 

1.15 

1.33 

4.:i4<) 

712 

l.54.i 

2.  to 

aoo 

l.iSl 

.Vis 

717 

1.21 

L3S 

52H 

4:;-. 

K>9 

.791 

.912 

777 

4.-)2 

.'.,S9 

.909 

LOl 

4,ri40 

4iiO 

8:«) 

1.40 

L« 

14.4.50 

4;i5 

i.04:i 

1.76 

2a  94 
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Estimated  monthly  discharge  of  Tugaloo  River  near  Madison^  S.  C. — Continued. 


January 

Fcbniary.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
Det^mlwr. 


Month. 


1905. 


The  year. 


DiscUai 

•gre  in  second-feet. 
Minimimi.      Mean. 

520          1.442 

Sec. 
sq. 

Kun-otT. 

Maximum. 
10.220 

-ft.  per 
mile. 

Depth  in 
inchCvS. 

2.43 

2.80 

7,4(iO 

680 

2.494 

4.21 

4.38 

2,680 

1,0»5 

1.466 

2.47 

2.85 

1.755 

898 

1,107 

1.87 

2.09 

4.160 

1.15.5 

2,087 

a  52 

4.06 

14.0(i0 

870 

1.572 

2.a5 

Z9H) 

21.8t>0 

1,405 

4.025 

a  79 

7.83 

4,3f.O 

1.095 

1.986 

a  35 

a86 

1,010 

725 

942 

1.59 

1.77 

5.000 

725 

996 

1.68 

1.94 

845 

r»40 

704 

1.19 

i.a3 

11,180 

('»40 
5-20 

2.414 

4.07 

4.69 

21.8fi0 

1.770 

2.98 

40.56 

SAVANNAH  RIVER  NEAR  CALHOUN  FALLS,  S.  C. 

vSystematic  measurements  were  begun  at  this  point  August  4,  1896. 
The  station  is  located  at  the  Seaboard  Air  Line  Railroad  bridge,  3 
miles  west  of  Calhoun  Falls,  S.  C,  above  the  mouth  of  Beaver  Dam 
Creek,  at  the  head  of  Trotters  Shoal,  and  about  one-fourth  mile  below 
the  mouth  of  Rock}^  River.  The  observer  is  Peter  J.  PfeifTer,  who 
reads  the  gage  once  daily.  The  station  is  also  used  by  the  United 
States  Weather  Bureau,  which  pays  the  gage  reader. 

The  river  is  divided  into  two  channels  by  a  large  island  containing 
several  hundred  acres.  Both  channels  are  slightly  curved  for  about 
2,000  feet  above  the  bridge  and  are  straight  for  about  500  feet  below. 
The  west  channel,  which  is  the  main  river,  is  sluggish  only  at  low 
water.  It  has  a  rough  and  rocky  bed  and  in  places  the  current  is 
irregular. 

The  east  channel  is  a  good  section,  but  has  a  low  velocity.  The 
right  bank  of  the  west  channel  and  the  left  bank  of  tlie  east  channel 
are  high  and  wooded  and  are  not  liable  to  overflow.  The  island 
between  the  channels  is  nearly  covered  at  extreme  high  water.  At 
low  water  the  east  channel  is  150  feet  wide  and  from  3  to  4  feet  deep. 
The  main  channel  is  about  400  feet  wide  and  from  2  to  8  feet  deep. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
railroad  bridge,  to  which  the  gage  is  attached.  This  bridge  consists 
of  one  short  span  175  feet  in  length  across  the  east  channel  and 
three  spans  of  155  feet  each  across  the  west,  or  main,  channel.  Tliese 
two  sections  are  connected  bv  875  feet  of  a  wooden  trestle,  from  35 
to  45  feet  liigh,  which  crosses  the  island  between  tlie  two  channels. 
The  base  of  the  rail  is  about  54  feet  above  low  water.  The  initial 
point  for  soundings  is  the  left-bank  end  of  the  iron  bridge  on  the 
upstream  side.  A  separate  initial  point  has  been  used  for  each 
channel,  the  description  being  the  same  in  both  cases. 
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The  chain  gage  is  bolted  to  tlie  downstream  guard  rail,  1S5  feet 
from  the  initial  point  for  soundings.  The  length  of  the  chain  from 
the  index  to  the  end  of  weiglit  is  57.10  feet. 

Bench  mark  No,  1  Is  the  top  of  the  iron  girder  under  the  cross-ties 
of  the  downstream  side  of  the  bridge  at  a  point  40  feet  west  of  (he 
second  pi«r  from  the  east  eTid  of  the  bridge;  elevation,  54  feet  aboTe 
the  gftgo  datum.  Bench  mark  No.  3  is  a  copper  plug  set  in  solid  rock 
on  the  east  bank  of  the  east  channel,  15  feet  from  the  edge  of  the 
water  and  110  feet  upstream  from  the  center  of  the  railroad  track; 
elevation,  14.38  feet  above  gage  datum.  The  station  was  discontinued 
December  31,  1903. 

Gago  heights  and  montlily  estimates  of  flow  for  1901  and  1902, 
previously  published  for  this  station,  are  considered  unreliable  and 
hence  are  not  republished  in  this  paper. 


'«  of  Susannah  Kii' 


( 'alhmin  Fall*,  S.  C. 


Ilul,-. 

filKB          I>|S- 

(wlgBl.  chargp. 

,«-. 

'""iblYiiS- 

■X '.; 

2.90      4.204 

I   Ga» 


Uarchi 

January  ai.. 
April  iS 


■■■:■■•  If 

NrpleiiiiiPr 

Novmnl-jr 

J.'. 

1      2.W 

!     -i.: 

.M.rl1  Lii.. 

:*.'^; 

\ 

IW.l. 

asK 

JX 

'     ^-J 

iLiih,  t/iiii.  hii'ihl.  Infvl.  iif  Savannah  liivrvnir  falhoun  FalU,  S.  C. 


2.2        2.n        2.3    ■    2.M      ZT... 


11^ 


[  Oct. 

Nov. 

IM.. 

-     - 

1    1.9S 

A. 

2.W 

2M 

Zt 
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Daily  gage  height,  in  feet  y  of  Savannah  River  near  Calhoun  Falls  ^  S.  C. — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1897. 
1 

25 
24 
24 
24 
236 

236 

23 

225 

225 

225 

22 
22 
23 

ao5 

2  75 

26 

265 

a35 

ai 

29 

a4 

a95 

a6 

a2 

ai 

ao 

296 
296 
29 
29 
2  75 

23 

23 

225 

225 

22 

24 

235 

23 

225 

225 

22 

22 

215 

215 

22 

24 

235 

235 

245 

285 

27 

265 

29 

285 

a66 

&5 
4.66 
4.06 
a86 

a6 

a45 

28 
b.2 
4.0 

ao 
a26 

&0 

a55 

7.2 

&05 

4.1 

a85 

a  15 

4.4 
4.1 
4.0 

4.05 
a96 

a8 

a66 

a7 

a6 
a35 

4.05 

as 

4.0 

ao 

a45 

a2 

a25 

ai 

ao 

29 
285 

28 
2  75 
265 
26 
26 

255 

26 

25 

25 

245 

24 

235 

23 

23 

23 

235 

23 

23 

225 

225 

225 
235 
24 

ao 

295 
28 
28 
2  75 

265 

&8 

4.66 

4.2 

4.0 

4.4 

&5 
7.75 
7.25 
&0 

a2 

4.15 
a85 

a5 

4.0 

aa's 

4.4 
4.1 
4.0 

ao 

a66 

ao5 

a4 

a25 

a26 

a3 

23 
235 
245 
28 

ao 

28 

265 

26 

25 

245 

235 

225 

22 

225 

25 

24 

245 

235 

23 

23 

23 

225 

22 

225 

225 

22 
22 
226 
23 

ao 

&75 

&4 
&9 
&2 
4.75 
1L65 

ia35 
a  15 
4.95 
4.05 
4.0 

4.15 

4.1 

4.0 

a95 

a95 

a85 

as 
a  75 
a65 
a5 

a4 

a35 

a3 

a25 

a25 

a3 

a25 

a2 

a25 

a4 

4.6 

a4 

a25 

ao 

4.45 
4.0 

as 
a55 
a2 
ao 

a  15 
ao5 
ao 
ao 

29 

27 

265 

255 

25 

265 

25 
245 
235 
2  75 

ao 

285 

ao6 

29 
28 
27 

as 

&66 

4.3 

a95 

a85 

as 

a7 

a65 

a4 

a25 

a  15 

ao5 

ao 

ao6 

ai 

a  15 
ai 
ao5 
ao 

295 

29 
29 
285 
2  75 
27 

26 

255 

24 

235 

225 

22 

265 
2  75 
28 
28 
2  75 

27 

26 

255 

25 

25 

24 

225 

215 

20 

22 

21 

205 

20 

205 

20 

1.9 

20 

1.95 

1.95 

1.9 

1.85 

L85 

LS 

LS 

LS5 

L8 

22 
215 
a05 
4.4 

4.1 

ai 

295 

ao5 
a25 
ao5 

295 
28 

ao 

285 
28 

ao 
ao6 

296 
285 
28 

27 

265 

255 

255 

245 

25 
24 
23 

a5 

295 

LS 

LS 

LS 

L75 

L95 

205 

20 

L95 

L85 

LS 

L75 

L75 

L95 

L9 

L9 

L95 

20 

205 

225 

235 

205 

20 

L95 

L9 

L85 

L9 

LS5 

LS 

L8 

LS 

28 

266 

255 

24 

23 

ao5 

25 
24 
265 
245 

25 

255 

a25 

265 

255 

246 
26 

ao 
a3 
ai 

4.05 

a46 
ao 

2  75 
265 

296 

a5 
ao 

29 
27 
255 

L75 

L7 

L65 

L6 

L9 

245 
2  75 
a95 

ao5 

26 

245 
23 
25 
4.9 

ao5 

a95 

ae 
a4 
a25 
ao 

285 
25 
2  75 
4.0 
4.5 

4.05 
a85 
4.0 
a  75 

ao 
aos 

25 

24 

235 

225 

21 

265 

295 

29 

27 

26 

24 

23 

225 

22 

215 

22 

225 

22 

23 

225 

22 
27 
26 
24 
23 

225 

22 

215 

21 

20 

205 

a2 
ao 
ao 
ao 

2  75 

25 
&05 
4.4 
aa25 

22 

24 

23 

225 

205 

20 

L95 

L95 

L9 

L85 

L8 

LS 

LS5 

LS 

LS 

L75 

L75 

L7 

L7 

L75 

L75 
LS5 
2  75 
225 
205 

20 
20 
L95 
L9 

L85 

LS 

LS 

L85 

L85 

LS 

L75 

L75 

L7 

L65 

L75 

225 

265 

24 

225 

2:2 

215 
21 
215 
24 

ao5 

26 

24 

235 

23 

225 

23 

225 

22 

22 

215 

21 

255 

a4 
ao5 

27 
255 

245 

235 

225 

22 

22 

215 

21 

21 

205 

20 

20 

205 

20 

20 

L95 

L95 

L9 

L9 

L85 

L85 

20 
a25 

ao6 

295 
285 

28 

2 

27 

3 

285 

4 

ao 

5 

29 

6 

2  75 

7 

27 

8 

26 

9 

255 

10 

255 

11 

25 

12 

13 

24 
236 

14 

296 

15 

28 

16 

27 

17 

265 

18 

255 

19 

26 

20 

246 

21 

25 

22 

265 

23 

26 

24 

255 

25 

26 

26 

29 

27 

24 

28 

24 

29 

235 

30 

235 

31 

23 

1808. 
1 

2 

, 

3 

1 1 

4 

, 

5 

6 

7 

:::::::i::'':' 

8 

1      1 

1 

10 

1      1 

11 

1 1 

1                            1 

12 

1 1 

13 

.......^......   ^..   ....  ...... 

1 

1  . :  1  . .  .1... 

15 

1 

16 

1 
1      1 

18 

1 1 i...:.::i 

19 

1                                  ! 

20 

' 

1 

21 

.......!....... 

22 

1 

1 

23 

1 1 1 1 

24 

1                       .                       '                       ! 

25 

1     "     *     " 

1                                   1 

26 

I 

1                                   1 

28 

1 

'...       .            1 

29 

.       1  ....  . 
1                                   1 

30 

.,,,..(     ,,     ... 

, 

31 

1 

1 '.y,'.'.\'.. 

o  Dlaoontinoed  Augu^it  9, 1888,  and  reestablished  March  A,  1899. 
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The  chain  gago  is  bolted  to  the  downstream  guard  rail,  185  feet 
from  the  initial  point  for  soundings.  The  length  of  the  chain  from 
the  index  to  the  end  of  weight  is  57.10  feet. 

Bench  mark  Xo.  1  is  the  top  of  the  iron  girder  under  the  cross-ties 
of  the  downstream  side  of  the  bridge  at  a  point  40  feet  west  of  the 
second  pier  from  the  east  end  of  the  bridge;  elevation,  54  feet  above 
the  gage  datum.  Bench  mark  No.  3  is  a  copper  plug  set  in  solid  rock 
on  the  east  bank  of  the  east  channel,  15  feet  from  the  edge  of  the 
water  and  110  feet  upstream  from  the  center  of  the  railroad  track; 
elevation,  14.38  feet  above  gage  datum.  The  station  was  discontinued 
December  31,  1903. 

Gage  heights  and  monthly  estimates  of  flow  for  1901  and  1902, 
previously  published  for  this  station,  are  considered  unrehable  and 
hence  are  not  republished  in  this  paper. 

J>iscfMnfi  imatturinwnts  of  Saramuih  Kittr  ruar  i'aUMun  FalU,  S.  C. 


Diitr 


18  Hi. 


Gaffe 
leiirnt 


Dis- 
height,  chaige.. 


AiigiiBt  4 

SepteiiilH«r22. 
Octo»H«r  31 . . . 


January  20... 

April  2^ 

Juno  12 

Septcmbor  29 
November  3. . 


im 


Feet.     Sec.-ft. 
2.40  1    2,668 
1.77       1,531 
2.10       2.054 


April  l(i. 


l*.is. 


Man-h  4 

May  Hi 

SoptenilM'r2s. 

NovrnilKT  10. 


l>fl»;i. 


2.90 
3.21 
2.  SO 
l.tK) 
•>  I  <> 


2.75 


4.77 
3.45 
2.30 

•>  Oli 


4.204 
(>.446 
4. 44,9 
1,093 
3,812 


4.081 


12,080 
5.25H 
2.0)7 
2,0^1 


March  1. 


January  21 
April  25... 
AugUNt  13. 


July  19... 
October  1 


Date. 
1100. 


t. 


1901. 


11«02. 


March  20.. 

May7 

June  10 

August  13 

Septeml>er  15. 
Octol)er2K... 
DecemlKT  H. . 


1W«. 


Feet. 
6.47 


3.15 
4.00 
4.55 


2.50 

3.45 

4.15 

3.«» 

4.75 

2.80 

2.52 

2.33 

2.12 

Di»- 
chaigf. 


Sec.-ft. 
13.800 


5.331 
10. 430 
10.840 


2.517 
6,844 


9.7» 
7.103 

lo.roo 

3.823 
3.20D 
2.534 
2.UI« 


Unily  [liujc  ht'njht,  in/rrt,  of  Savunnah  J\inr  mar  Calhoun  Falls,  S.  C. 


Djiv 


Aug.  1  Sept.  I  Oct. 


1s:h-.. 
1 

•> 

;j 

4 

•2.  4 

!) 

.     2.  :i 

(i 

..      2  ■.'» 

1. 

J.  1 

H 

1?  ') 

9 

2. '".'. 

10 

. .      2.  1 

11 

. .      2.  0.') 

12 

2.0 

15 

l...*) 

14 

. .      2.  S 

15 

. .      3. 1 

10 

. .      2.  3 

Nov.  I   Dee. 


•J  0 

2.0 

0  0 

.5.U 

1.9 

1.95 

2.15 

.•i.O 

I.S5 

1.9 

2.  a") 

4. 15 

I.M 

1.95 

3.0 

5.  15 

i.rr. 

1.9 

5.  (h'i 

5  0 

;i  s5 

1.K5 

7.  !', 

4.05 

3.0 

1.9 

4.75 

3.5 

2.4 

1.75 

3  0 

.-^75 

2.4 

1.7 

2.« 

3  05 

2.  2:1 

1.7 

2.  '5 

.3.2 

2  2 

2.0 

2.3 

2.85 

2.  3 

2.  :>5 

2  2 

2.  0 

2.:  5 

2.  5 

5.r. 

2.  45 

2.  1 

2.4 

4.1 

2.  .V) 

2. 0.') 

2.  I.') 

3. 0 

.3.85 

2.0 

2.0 

3. 25 

3.2 

17. 
IS. 
19. 
•20. 
21. 
22. 
•23. 
24 

•:5. 
•:(i. 


^1 . 

28. 

2"* 

?0. 

:n. 


Duv. 


lS0«i. 


Aug. 


Sept.  I   Oct. 


'2.1 

2.0 

1.95 

2. 05 

1.95 

1.9 

•2.a5 

1.9 

1.85 

•2.0 

1.85 

1.8 

\..' 

1.8 

1.8 

l..«--5 

1.7 

1.75 

l.S 

2.5 

1.75 

'  75 

2.4 

2.15 

'   75 

2.35 

2.05 

If.  0 

2.25 

2.0 

2.  '5 

2.0 

1.95 

2  0 

1.9 

1.9 

I.' 5 

1.95 

1.85 

t 

•2.0 

1.05 

! . ;  .-1 

2.1 

Nov. 

3.0 

2.9 

2.65 

2.4 

2.25 

2.35 

2.3 

2.3 

2.3 

2.25 

2.25 

2.2 

^3 

,    2.05 

I>ec. 


a4 

ai 
3.0 

2.85 

2.8 

2.75 

2.65 

2.6 

2.55 

2.5 

2.45 

2.4 

2.4 

2.4 

2.35 
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Daily  gage  height,  infeetj  of  Savannah  River  near  Calhoun  Falls^  S,  C. — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1897. 
1 

25 
24 
24 
24 
235 

2  36 

23 

225 

225 

225 

22 
22 
23 

ao6 

2  75 

26 
265 

as5 
ai 

29 

&4 
a96 

a6 
a2 
ai 

ao 

295 
295 
29 
29 
2  75 

23 

23 

225 

225 

22 

24 

235 

23 

225 

225 

22 

22 

216 

215 

22 

24 

236 

235 

245 

285 

27 

265 

29 

285 

a66 

&6 
4.66 
4.05 
a85 

ao 
a45 

28 
&2 
4.0 

ao 
a25 

6iO 

a55 

7.2 

ao5 

4.1 

a85 

6.15 
4.4 
4.1 
4.0 

4.06 
a95 

as 

a66 

a7 

a6 
a36 

4.05 

as 

4.0 

a9 

a46 

a2 

a25 

ai 

ao 

29 
285 

28 
2  75 
265 
26 
26 

255 

26 

25 

25 

245 

24 

236 

23 

23 

23 

235 

23 

23 

225 

225 

225 
235 
24 

ao 

296 
28 
28 
2  75 

265 

6i8 

4.66 

4.2 

4.0 

4.4 

&6 

7.76 

7.26 

&0 

&2 

4.15 

a85 

a5 

4.0 

&36 
4.4 

4.1 
4.0 

ao 

a65 

ao6 

a4 

a25 

a25 

as 

23 
235 
245 
28 

ao 

28 

265 

26 

25 

246 

235 

226 

22 

225 

25 

24 

245 

236 

23 

23 

23 

225 

22 

225 

225 

22 
22 
225 
23 

ao 

&76 

a4 

&9 

&2 

4.75 

1L65 

ia36 
a  15 
4.95 
4.05 
4.0 

4.16 

4.1 

4.0 

a95 

a95 

a85 

as 
a  75 
a65 
a6 

a4 

a35 

as 

a25 

a26 

as 

a25 

a2 

a25 

a4 

4.6 

a4 

a26 

ao 

4.46 
4.0 

as 
a65 
a2 
ao 

a  16 
aos 
ao 
ao 

29 

27 

265 

255 

25 

266 

25 
2  45 
235 
2  75 

ao 

285 

aos 

29 
28 
27 

as 

6.66 

4.3 

a96 

ass 

as 

a7 

a65 

a4 

a25 

a  15 

ao6 

ao 

ao6 

ai 

a  15 
ai 
ao6 
ao 

2  95 

29 
29 
285 
2  76 
27 

26 

255 

24 

235 

225 

22 

265 
2  75 
28 
28 
2  75 

27 

26 

265 

25 

25 

24 

225 

215 

20 

22 

21 

205 

20 

205 

20 

1.9 

20 

1.95 

1.95 

1.9 

1.85 

L85 

1.8 

1.8 

L85 

LS 

22 
215 

aos 

4.4 

4.1 

ai 

295 

ao5 
a25 
aos 

295 
28 

ao 

285 
28 

ao 
aos 

2  95 
285 
28 

27 

266 

256 

266 

245 

25 
24 
23 

a5 

295 

LS 

1.8 

1.8 

L75 

L95 

205 

20 

1.95 

1.85 

LS 

L75 

L75 

L95 

L9 

L9 

L95 

20 

205 

225 

235 

205 

20 

L95 

L9 

LSS 

L9 

LSS 

LS 

LS 

LS 

28 

265 

255 

24 

23 

aos 

26 
24 
265 
245 

25 

255 

a25 

265 

265 

246 
25 

ao 
as 
ai 

4.05 

a46 
ao 

2  76 
265 

2  95 

as 
ao 

29 
27 
255 

L75 

L7 

L65 

L6 

L9 

246 
2  75 
a  95 

aos 

26 

245 
23 
25 
4.9 

aos 

aos 

ao 

a4 

a2s 

ao 

285 
25 
2  75 
4.0 
4.5 

4.05 

ass 

4.0 
a  75 

ao 
aos 

25 

24 

235 

225 

21 

265 

295 

29 

27 

26 

24 

23 

225 

22 

215 

22 

225 

22 

23 

225 

22 
27 
26 
24 
23 

225 

22 

215 

21 

20 

205 

a2 
ao 
ao 
ao 

2  75 
25 

aos 

4.4 
aa25 

22 

24 

23 

225 

206 

20 

L95 

L95 

L9 

LSS 

LS 

LS 

LSS 

LS 

LS 

L75 

L75 

L7 

L7 

L75 

L76 
LS5 
2  75 
225 
206 

20 

20 

L95 

L9 

LS5 

LS 

L8 

L86 

LSS 

L8 

L75 

L75 

L7 

LOS 

L75 

225 
265 
24 
225 

2:2 

215 
21 
215 
24 

aos 

26 

24 

236 

23 

226 

23 

225 

22 

22 

2  15 

21 

255 

a4 
aos 

27 
255 

245 

235 

225 

22 

22 

215 

21 

21 

205 

20 

20 

205 

20 

20 

L95 

L96 

L9 

L9 

LS5 

LS6 

20 
a25 

ao6 

295 
285 

28 

2 

27 

3 

285 

4 

ao 

5 

29 

6 

2  75 

7 

27 

8 

26 

9 

255 

10 

255 

11 

25 

12 

24 

13 

235 

14 

295 

15 

28 

16 

27 

17 

266 

18 

255 

19 

25 

20 

245 

21 

25 

265 

23 

26 

24 

255 

25 

25 

28 

29 

27 

24 

28 

24 

29 

235 

30 

235 

31 

23 

1808. 
1 

2 

■ 

3 

1 

4 

i 

5 

1 

6 

7 

"   ■      1 

8 

' 

9 

:::::::i:::::::  :::::: 

10 

1      1 

11 

'1 

1     

1 

12 

1 

1      1 

13 

.......|. ...... 

'            , 

14 

1 

1      1 

15 

. 

16 

1 

I 

17 

18 

1 i ...:.;:i : 

19 

1 

20 

i .!";*■*"* 

21 

22 

1   '  * ' 

23 

24 

1 

1   *  *  1 

25 

1 

1 

26 

1   1 

27 

28 

'  .  '  1 

1 

1      1 

30 

1 

31 

i 

' \',.",',. 

a  Disoontinoed  Augu^it  9, 1888,  and  reestablished  March  A,  1899. 
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i>at{ir  gage  height,  infttl,  o/SavanniA  River  near  Calhoun  Fallt,  S.  C. — Gontinued. 

Day.  '  Jan.  I  Fib.  I  llsr.     Api. 


Jun. 

July.  1 

n 

3.1 

3.1 

3.4 

:;i8 

3.7 

as 

3.2 

2.3 

3.1 

12 

3,4 

3n 

3.S 

2.0 

tu 

Zl 

3.1 

Oct 

Nov. 

■ 



2.1 

a* 

3,2 

23 

a.0 

11 

to 

1.1 

i7 

0 

^! 

Z4 

2.t 
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lygag,Ktight.x 

n/«( 

Cattoun  Falli,  S.  C— Continued. 

Dmy. 

'"■  i  '•'■ 

tbr.  1  Apr.  I  May.  1  June. 

July. 

Aug. 

Sopt. 
2.8 

2.9 
Z8 

ii 

2.S 
iT 

2.« 
24 

2« 

25 
24 

23 
22 

Nov.  1  !>«;. 

VKO. 

111  S! 
i!   '0 

ij!l! 

;:!.;; 

17 1  ^ro 

ill  1 

mis 

I4I  11 

3.8 

10 

J.0 
13 

X\ 
29 

22 
23 

n- 

3.9 

i 

1: 

1L2 

1! 

7.0 

4.0 

-1 

ii\  i\\  Is 

4.9        34        10]      32 

1.9        48        33        111      30 

"!  IS    IS    SS    1! 

3,3 

21  !      20 









-__- 

__ 

iialiiuf  tahlafor  Savaimah  River,  ntar  Calhoun  Fallt,  S.  C. 
AUGUST  4  TO  NOVEMBER  !S,  1BW.» 


^X. 

DIs-     1'     Gsge          Dis-     ||     Oago 
cbarge.  1    ti^igbt.  1  rliai^.       Iinigbt. 

Zi..  f  .ss. 

Fat. 

Stc.-fl.  ''      ^(i!f.        S(c.-/1-   1      Fttt. 
1.700    !'       2.20         2;2S0     1       2S0 

1 

"00 

Stc.-fl. 
3,500 

NOVEMBER  29,  ISSfl,  TO  DECEMBER  31, 

89S.f 

■'*» 

7S00    ■ 

t  40 

JANUARY  1  TO  DECEMBER  31 

19B9.-: 

3.10 

4.10    1       9 

178    1         - 

W    *    23  ■•« 

3,43)    |J        4.3) 

00          4 

«> 

r«  g««(  ti«l0it  280  t««t  the  [olloiring 
re  gage  height  2.80  Feet  the  tatlng  cu 
>e  gage  beigtit  3.40  Cect  the  raUng  cu 


WATER   RESOUBCES   OP   GEORGIA. 

Ratimj  tablet  for  Sai'annah  River,  near  Calhoun  FalU,  i 
JANUARY  I  TO  DECEMBER  31.  1900.' 


C.  — Continued . 


£S. 

Dli^ 

bulXt- 

Fat. 

Scc.-fl. 

r^ 

Sa.-n. 

2.W 

3.1M 

t.M 

a.sM 

bclgTt. 


'sa- 


rve  !■  ■  tangent,  the  dISen 
}  DECBHBElt  31.  1903." 


3.00     1 

1  870     !'        2 

m 

360 

noio 

loono 

3.(100    jl        3 

a.Vhovo  KBgp  hPlKbt  5.00  fi*l  this  t«lile  is  the  same  its  the  ItOO  l»lilc. 

Eslimiitfil  vioiUhly  ilUrliariji:  of  Sauannah  Hivtr  Tuar  Calhoun  FalU,  S.  C. 

(DraliugvKTi'a,  2.TI3  iHiuinv  milcx.] 


l.(«.h. 

■p.l,>«™n 

-IlTt. 

Run^ll. 

«.ta„.u.. 

M«n. 

«|.  mife? 

Depth  H 

ISWl. 

S.500 

Miooo 

IS.OOO 

l.SM 

i.tuo 

l.MO 
l.BSO 
2.600 

i,i2B 

2,3G0 
LSI 
fi,M4 

e.wg 

■  o,ra 

Novi-intHT 

S,E 

Hffl-. 

17,000 
32.730 

a.Tso 

i:7sa 
3.KH 

Z,23S 

1 

4.4U 

lO^MO 
13  3« 
B.0IO 

1;S! 

j| 
3;3ss 

1.64 

2.?a 
i.n 

l.N 

1 

1.04 

Zv  

ti 

ilfci  ■.-. 

??i 

r.a 

Thcjvar 

6a.7X 

l.«S 

fi.fl71 

l.Ofi 

M.ll 

tm. 

i7,a» 

13]  000 
4.000 

2'.m 

il 

2.9¥) 

3.«n 

6,3H 

1.06 

'1 
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d  monliiy  diteharge  of  Savannah  River,  near  Calhoun  PalU,  S.  C. — Continued. 


l.li»h«ig.,)n«-.-on 

-feet. 

liiin-ofl. 

Hanlh. 

Me>n. 

S.'O.-fl.  net 
»q.  inlk 

D^pthln 

UM. 

80.324 

lalno 

12, 1« 
6.00 

II 

7.2M 

■i 

l.WO 

1,810 

16,  IM 

IS 

2,870 

2:*7* 

4,U( 

11 

I'.a 

i:«3 

IML 

IB,  lis 

3a,o»a 
n.Gio 

12.000 

■S8 

lis 

3,001 

SIOIB 
2,700 
1.230 

isai 

5,flfiB 

11 

Ml 

lie? 

2. OB 

rear 

7S,2«) 

1,60) 

0,«0 

2.38 

31.M 

IMS. 

«;o9s 

S3.92S 
S7;«S 

e!2ea 

fft40 

i.ma 
2.  wo 

2,050 

16I2H4 

12,  a« 

10|07I 

II 

l!fl2 

3-31 

.B2 

J*" 

S7,*05 

7,(02 

2,01 

39,17 

SAVANNAH    RITER    AT    WOODLAWN,  8.  C. 

station  was  established  November  9,  1!)05,  by  M.  R.  Hall, 
cated  at  the  Charleston  and  Western  Carolina  Railway  bridge, 
eet  from  the  depot  at  Woodlawn,  S,  C,  17  miles  above  Augusta, 
id  10  miles  above  the  Aufjusta  water-power  dam. 
flow  ia  almost  natural  at  this  point,  l>eing  affected  very  sUghtly 
red  water,  mostly  from  Seneca  River.  The  river  is  divided  by 
stand  into  two  cnamiels.  The  east  channel  is  the  main  part  of 
er,  as  there  is  very  little  water  flowing  in  the  west  channel  at 
ry  stages  and  probably  none  at  the  lowest  stage.  The  chamiel 
tically  straight  at  the  station.  The  left  bank  is  high  and  will 
■erflow  except  under  the  short  trestle  approach.  The  island 
e  bank  for  a  short  distance  west  of  the  west  channel  will  over- 

The  current  is  swift  and  is  good  in  the  greater  part  of  the 
L  at  low  water,  but  at  places  it  is  broken  and  irregular  or  is 
J  with  the  direction  of  the  section.  The  bed  of  the  stream  ia 
■  rock,  the  considerable  roughness  of  which  causes  the  irregu- 
I  in  the  ciurent  above   mentioned.    Careful  measurements 

give  good  results  at  this  station.  ■ 
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Discharge  measurements  are  made  from  the  upstream  side  of  the 
raikoad  bridge,  which  is  in  four  spans  over  the  east  channel  and  a 
single  span  over  the  west  channel.  Across  the  island  between  the 
two  channels  there  is  about  900  feet  of  wooden  trestle. 

The  gage  is  a  boxed  chain  gage,  attached  to  the  upstream  end  of  the 
second  floor  beam  from  the  left  end  of  the  bridge.  The  length  of  the 
chain  is  39  feet.  It  is  read  twac«  each  day  by  M.  A.  Palmore.  The 
bench  mark  is  the  top  of  the  upstream  end  of  the  second  fioor  beam 
from  the  left  end  of  the  bridge;  elevation,  37.00  feet  above  the  datum 
of  the  gage. 


Discltarge  mea^urnncnts  ofSavamuih  River  at  Woodlawrij  S.  C. 

Dato. 

Gago 
height. 

chai^ge. 

1905. 
November  9 

Feet. 
3.31 

8er.-ft, 
3L2M 

November  21 

100 

Daily  gage  height  ^  in  feet  y  of  Savannah  River  at  Woodlawn,  8,  C. 


Day. 


Nov.   I    Doc. 


Day. 


1905.  ' 

1 

2 

3 

4 

5 

G ' 

/ ' 

8 

9 1      a  55 

10 1      155 

11 '      4.1 


1 

3.05 

1      3.fi 

5l9 

12.1 

9.2 

a2 

5lO 

4.6 

&4 

11.0 

9.4 

1905.  ' 

12 1  4.1 

I  13 18 

'  14 ;  145 

I  15 '■  155 

,  10 1  15 

I  17 ,  145 

I  18 '  145 

19 1  15 

I  20 ,  13 

,21 !  3.4 


Day. 


Nov. 


i9a5. 

22 

4.0 

23 

3w75 

24 

1  55 

25 

16 

26 

16 

27 

16 

28 

17 

29 

ITS 

30 

17 

31 

Dec 


lit 

u 

ui 

7.J 
6l3 


SAVANNAH   lUVER   AT   AUGUSTA. 

Since  1875  observations  of  river  heights  have  been  maintained  at 
this  station  by  the  city  of  Augusta  at  the  city  highway  bridge.  The 
United  States  Weather  Bureau  has  published  the  results  of  observa- 
tions from  1875  to  1905  in  a  volume  entitled  ''Stages  of  Water  at 
River  Stations.** 

The  channel  is  straight  for  a  long  distance  above  and  below  the 
bridge  and  is  about  560  feet  wide  at  low  water.  The  banks  are  high, 
but  will  overflow  at  times  under  a  part  of  the  length  of  the  approaches 
and,  at  very  high  stages,  for  a  long  distance  on  either  side  of  the  river 
beyond  the  ends  of  the  bridge.  The  bed  of  the  stream  is  sandy  and 
undergoes  considerable  change.     The  current  is  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
North  Augusta  bridge  at  Thirteenth  street  in  the  city  of  Augusta. 
This  bridge  consists  of  three  spans,  each  208  feet  long,  with  319  feet 
of  wooden  approach  on  the  right  bank  and  259  feet  on  the  left.  The 
initial  point  for  soundings  is  the  end  of  the  bridge  at  the  right  bank 
on  the  downstream  side. 
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.  The  gage,  located  at  the  Fifth  Street  Bridge,  1  mile  below  the  meas- 
uring station,  is  a  vertical  timber  fastened  to  the  first  bridge  pier  which 
is  in  the  water  on  the  side  of  the  pier  near  the  upstream  comer,  facing 
the  right  bank.  Readings  are  made  four  times  each  day  by  J.  M. 
Youngblood,  keeper  of  the  city  bridge,  usually  at  6  a.  m.,  12  m., 
6  p.  m.,  and  9  p.  m.  The  6  a.  m.  readings  are  those  used  by  the 
Weather  Bureau,  but  are  liable  to  be  very  misleading,  owing  to  the 
great  diurnal  fluctuation  of  the  water  surface,  and  should  not  be  used 
for  important  work.  In  the  publications  of  the  United  States  Geo- 
logical Survey  since  1900  the  average  of  all  four  of  the  daily  readings 
is  used  and  is  reduced  to  feet  and  tenths  of  a  foot.  The  zero  of  the 
gage  is  the  datum  of  all  the  city  levels,  and  any  city  bench  mark  can 
therefore  be  used.  A  point  is  established  on  the  North  Augusta 
bridge  from  which  to  measure  down  with  a  steel  tape.  This  is  the  top 
of  the  plate  through  which  the  top  pipe  of  the  bridge  fencing  passes, 
which  is  riveted  to  the  right  side  of  the  intermediate  post  at  the  down- 
stream end  of  the  third  floor  beam  from  the  right-bank  end  of  the 
bridge,  and  at  ordinary  stages  it  is  55.00  feet  above  water,  less  the 
reading  of  the  gage. 

This  station  is  located  below  all  the  wheels  of  the  large  developed 
water  power  belonging  to  the  city  of  Augusta. 

Water  is  diverted  from  the  river  above  the  city  by  a  canal  following 
along  the  right  bank,  described  in  Volume  XVI  of  the  Tenth  Census, 
1880,  page  789.  A  measurement  of  the  canal  by  B.  M.  Hall  on  Sep- 
tember 29,  1897,  above  all  the  water  wheels,  showed  a  flow  of  2,640 
second-feet,  presumably  all  of  which  was  passing  through  the  water 
wheels  under  varying  heads.  The  full  head  is  50  feet,  but  the  canal 
has  three  levels.  Some  of  the  wheels  discharge  from  the  upper  level 
or  main  canal  directly  into  the  river,  while  others  discharge  from  one 
level  to  another. 

The  highest  water  recorded  was  on  September  11,  1888,  at  38.7  feet. 
At  that  time  the  entire  city  was  submerged,  10  persons  were  drowned, 
and  property  was  damaged  to  the  amount  of  $2,000,000. 

The  floods  of  this  river  have  been  investigated  under  the  direction 
of  the  Corps  of  Engineers,  United  States  Army,  and  reports  prepared 
by  George  W.  Brown,  assistant  engineer.  The  first  of  these,  dated 
February  11,  1889,  was  printed,  with  maps,  as  House  Ex.  Doc.  No. 
213,  Fifty-first  Congress,  first  session;  it  was  also  given,  with  few 
maps,  in  the  Report  of  the  Chief  of  Engineers,  United  States  Army, 
1890,  page  1340.  A  later  report,  dated  June  10,  1890,  also  prepared 
by  Mr.  George  W.  Brown,  was  printed  as  Ex.  Doc.  No.  255,  Fifty- 
first  Congress,  second  session.  In  this  report  is  given  a  rating  table, 
showing  the  probable  discharge  of  the  river  at  heights  on  the  gage 
of  from  5  to  40  feet.  On  page  17  of  this  latter  document  is  shown 
the  run-off  in  cubic  feet  per  second  per  square  mile  for  various  por- 
tions of  the  drainage  basin.     A  table  of  distances  and  elevations  and 
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slope  of  river,  as  well  as  a  description  of  the  character  of  the  drainagt 
basin,  is  also  given. 

From  the  figures  in  the  above-named  reports  a  computation  was 
made  by  Cyrus  C.  Babb  of  the  fluctuations  of  flow  of  Savannah  River, 
the  results  being  published  in  the  Fourteenth  Annual  Report,  Part 
n,  of  the  United  States  Geological  Survey,  page  147,  relating  to 
the  years  1884  to  1891,  inclusive.  A  discussion  of  the  results  is  also 
given  in  Transactions  American  Society  of  Civil  Engineers,  Volume 
XXIII,  page  332. 

By  tho  use  of  a  rating  table  Mr.  Hall  has  computed  the  minimum 
flow,  by  months,  from  1892  to  1898,  inclusive.  In  each  case  he  has 
taken  the  average  of  all  the  readings  for  the  day  of  lowest  water  in 
the  given  month,  and  not  the  lowest  single  reading.  The  lowest 
average  daily  reading  ,for  the  seven  years  ia  that  on  July  3,  1898, 
of  3.88. 
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Daily  gage  height  ^  in  feet ,  of  Savannah  River  at  AuguMta — Continued. 


Day. 


1. 
2. 
3. 
4. 
6. 

b. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2«. 
27. 
28. 
29. 
30. 
31. 


1900.0 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


1901.0 


Jan. 


7.12 
6.94 
6.67 
&42 
6.5 

6.67 
6.39 
6.65 
6.71 
6.71 

7.12 
10.4 
15.0 
12.79 

9.37 

&65 
8.12 
7.67 
7.94 
&94 

10.26 

10.44 

9.11 

&44 

&12 

7.96 

7.73 

7.19 

7.22 

7.2 

7.08 


15.2 

15.28 

17.3 

15.12 

12.1 

10.28 
9.37 
&95 
&62 
&55 

8.55 
17.12 
'23.45 
19.18 
14  65 

11.8 
1L9 
13.3 
11.55 
9.87 

9.48 
9.05 
9.0 
9.07 
10.28 


26 '  10.32 


27. 
28. 
29. 
30. 
31. 


9.47 
9.12 
a  05 
8.95 
9.85 


Feb. 

Mar. 

6.87 

17.37 

6.81 

23.12 

6.44 

13.87 

6.52 

1406 

8.33 

11.44 

9.1 

10.6 

8.89 

10.37 

8.08 

ia64 

8.12 

17.35 

10.04 

17.6 

20.58 

14  35 

27.19 

12.21 

29.6 

ia96 

32.  .31 

10.39 

30.06 

10.08 

22.08 

15.25 

16.29 

17.27 

12.75 

14  21 

11.39 

11.42 

10.46 

ia68 

10.35 

15.25 

14.79 

ia7 

15.44 

11.85 

12.89 

1L73 

12.96 

1410 

12.37 

ia65 

10.98 

18.37 

10.31 

14  79 

12.67 

11.46 

10.69 

10.4 

&3 

9.5 

8.2 

10.0 

8.0 

25.6 

8.2 

26.7 

8.1 

20.4 

&0 

16.1 

&0 

12.7 

7.8 

14.0 

7.8 

17.3 

&1 

15.3 

10.1 

12.7 

14  9 

11.6 

11.8 

10.7 

9.8 

10.2 

8.9 

9.8 

8.6 

9.3 

&2 

9.2 

8.2 

9.1 

8.0 

&9 

8.0 

8.6 

8.0 

8.6 

8.7 

a6 

9.4 

8.6 

8.6 

8.7 

8.9 

8.7 

15.1 

a7 

27.7 

8.4 

2ao 

20.3 

14  8 

14  4 

Apr. 


9.98 
9.89 
a54 
9.54 
a65 

9.63 

9.2 

9.0 

8.76 
8.9 

a  15 
11.1 
1L35 
10.77 

a  47 

9.16 

&88 

12.15 

23L89 

247 

24  25 
2a  73 
24  73 
1&27 
14  75 

17.08 

ia73 

12.5 

1L81 

11.2 


14  0 
14  7 
30.3 
30.9 
2a8 

18.5 
14  3 
12.7 
11.6 
11.0 

10.6 
10.3 
10.5 
17.6 
1&6 

14  9 
12.4 
11.3 
1L7 
19.6 

23.6 
18.2 
14  8 
13.3 
12.4 

11.7 
11.2 
10.8 
10.5 
10.2 


May. 


June. 


11.5 
11.2 
10.7 
12.3 
10.6 

a6 
9.3 
9.0 
9.0 
&8 

a7 

&6 
^&4 

as 
as 

a2 

7.8 

a4 

9.7 
ILO 

10.6 

a9 
a4 

10.4 

lao 

11.0 
9.1 

a5 
ai 

7.9 
7.8 


10.1 

10.0 

9.8 

9.5 

9.4 

9.3 
9.3 
9.3 
9.2 
9.0 

a8 
a5 
a6 
a7 
a6 

a  5 
a5 
a3 
a9 

15.1 

20.8 
25.6 
27.0 
10.6 
15.0 

ia5 

14  0 
11.9 
ILl 
10.4 
10.8 


7.7 
7.5 
7.5 

a3 

10.2 

9.5 
1L7 
19.7 
19.9 
19.9 

10.8 
9.5 
9.2 
9.3 
9.9 

9.7 

lao 
ia8 
ia4 
ia5 

10.7 

a6 

1L7 
21.8 
29.2 

26.8 

2ao 

19.6 
16.7 
14  6 


141 

las 

11.4 

10.1 

9.8 

9.8 
15.0 
15.7 
12.1 

a6 

9.0 

9.1 

10.4 

21.7 

26.9 

26.2 

2ao 

17.8 
14  8 
12.1 

11.0 
11.2 
11.7 
12.2 
11.7 

11.8 
11.0 
10.2 
10.8 
10.9 


July. 

Aug. 

14  46 

1L29 

12.9 

a46 

12.25 

as 

11.66 

7.76 

10.6 

7.73 

a62 

7.33 

a27 

7.27 

a96 

7.19 

a79 

7.13 

aa9 

7.09 

a52 

7.06 

a22 

6.57 

a68 

6.62 

a94 

7.31 

9.6 

7.17 

a87 

a77 

a64 

7.67 

a37 

7.27 

a  19 

a78 

ao4 

a82 

7.89 

6iG2 

7.39 

0.48 

ao 

a5 

a2 

a56 

a92 

a77 

a32 

7.77 

9.23 

7.12 

11.12 

7.2  • 

10.2 

6.60 

11.88 

ae2 

ia35 

7.08 

12.2 

as 

11.0 

7.8 

9.9 

7.4 

a9 

7.2 

as 

7.3 

as 

7.7 

as 

12.9 

a6 

ia9 

ao 

13  2 

a9 

lao 

a7 

9.2 

a2 

12.0 

7.7 

10.0 

ai 

11.3 

a4 

lai 

9.2 

19.8 

a7 

22.4 

9.3 

21.8 

ft7 

19.7 

las 

17.9 

12.4 

15.8 

9.8 

17.0 

9.0 

20.2 

a2 

240 

ao 

21.6 

ao 

las 

10.0 

ia9 

9.8 

22.0 

9.3 

2a7 

ai 

26.1 

a4 

21.4 

Sept. 


Oct.  I  Nov 


T 


7.37 
7.79 

ass 

7.33 
7.0 

0.86 

6i44 

6i2 

a27 

6.89 

0.10 
&0G 
6.08 
6.99 
7.4 

14  49 
1424 

lao 
ass 

7.7 

7.27 
7.12 
a92 
&36 
&75 

a6 

a67 
0.46 
6.6 
a  19 


ia4 
ia2 

16.0 
12.8 
1L4 

10.8 
10.4 

lao 

9.9 
9.8 

9.7 
10.0 
9.8 
9.0 
9.3 

9.2 
10.7 
3a5 
30.9 
26.6 

17.1 

lai 

1L5 

ia7 
ia2 

10.0 
9.7 
9.3 

as 
ia7 


OulS 
&38 
0138 
&10 
0.4 

OuOS 
7.05 
7.41 
7.36 
7.6 

0l3 

&75 

€L86 

7.48 

7.14 

Ol02 
0u56 
«u47 
0u45 
0u27 

5.95 

&3 

0132 

12.00 

16c  73 

12.3 

10.0 
9.72 
a  52 
7.06 
7.0 


las 

ILO 

12.2 
12.1 

lai 

9.4 
9.3 
9.1 
9.2 

a9 

a7 
as 

1L2 
12.0 
10.8 

9.1 
9.0 

a9 
ao 
a4 

a2 
a4 
a4 
ao 
a7 


as 

as 

ao 

as 

a4 

ao 

7.5 

7.3 

i.  i 

\Xi 
12.C 

9l3 

ao 

7.7 
7.5 
7.4 

€i9 
7.0 
7.1 
7.0 
7.0 

6L8 

as 
a5 
as 

7.2 

7.5 
7.4 
7.8 
7.4 
7.0 

lao 

149 

11.8 

9.1 

as 


a4 
a4 
as 
as 
a4 

a? 
as 
a4 
as 
as 

a4 
as 
a7 
a4 
as 

as 
as 
as 
a4 
a4 

as 
ao 
a6 
a4 

as 

a6 
as 
a4 
a4 
as 


a  Mean  of  four  dally  readings. 
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Daily  gage  height,  in  feet,  of  Savannah  River  at  Augusta — Continued. 


)ay. 

Jan. 

Feb. 

Mar. 

Apr. 

1 
May 

June. 

July 

7.3 
7.2 
7.1 
7.0 

ao 

as 
a9 

7.0 
7.4 

ao 

ao 
as 
ao 
a4 
a7 

lao 
a2 
a7 

7.6 
7.1 

ao 
a9 
a9 

7.0 
7.5 

7.6 
7.6 
7.0 
7.0 
7.8 

ao 

a7 
a4 
ao 
as 
a  6 

ia6 

lao 

lai 

as 

a2 

a  2 

a  9 

lao 

ia2 

ia4 

ILO 

as 
ao 
a7 
a4 

a2 
a2 
ai 
ai 
ao 

7.6 
7.9 

ao 

7.7 

ao 
a7 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

)02.a 

2a9 

lae 
ia6 
ia4 

11.5 
11.0 

ia5 
ia5 
ia4 
ia2 

ao 
as 
ao 
a4 
as 

a4 
a2 
a2 
a2 
a2 

as 

ia2 

ia2 

a7 

as 

as 
as 
a2 
a9 

1L6 
1L4 

a7 
a4 

11-2 

las 
ia9 

ia2 

la? 

a9 

as 

a2 

a2 

1L7 
141 
112 

ia6 

a9 
a6 
as 
a2 
ai 

ai 
a2 
ao 
ao 
ai 

ao 
ia2 
ia9 
ia9 

11.8 
1L2 

las 

29.5 
32.4 
2a5 
2L1 

lao 
ia2 

12.2 
1L6 
11.0 

ia7 
ia4 
ia2 
ia2 
las 

ia7 

11.4 

11.1 
lao 
lao 

11.8 
14  5 

ia7 

12.6 

ia7 

lai 
ia2 

25.5 

ia2 

ae 

a7 

las 

las 

ia2 

14  6 
30.7 

sao 
2a7 

241 

2a4 
2a5 

20.4 

lao 

14  4 
25.9 

2ai 
2a4 
lao 

14  6 

lai 

12.6 
12.1 
11.7 

11.5 
11.6 

ia9 

sas 
sas 
2a6 

21.5 
17.4 

15.1 

ia9 
ia2 
ia7 
lai 

12.5 
12.3 
12.3 

ia7 
las 

las 

27.9 
25.6 

las 
lao 

las 
lai 
las 

12.4 
11.9 

lao 

1L6 
11.9 

ia6 
2a2 

246 

2a7 

240 

ia4 

14  9 

ia9 

ia7 
ia7 
las 

15.0 
15.1 

14  9 

ia2 
lao 

15.3 

las 

ia2 
ia7 

12.2 
11.9 
11.8 

12.0 

ia2 

25.5 
2a4 

2a6 

22.5, 

17.1 

15.2 

14  8 

25.3 

27.3 

lao 

14  5 

lai 

12.8 
12.5 

12.0 
12.0 

ia4 
lao 

12.3 

1L6 
ILl 

ia6 

ILl 

ia6 
las 

1L2 

lai 
ia4 

12.7 

lai 
n.i 
ia7 
las 
ia2 

ia2 

lao 

lai 

as 

ao 

2a4 

ia7 
lai 

15.2 
14  6 

ia9 
lao 
las 

l&S 
17.5 

14  9 

las 
lai 

20.4 

2a6 

17.8 
14  6 

ia6 
ia7 

12.5 

las 
las 

1L9 
1L5 
ILl 

1L4 
1L7 
1L5 
ILO 

ia7 

as 

lao 

las 

ia2 

ao 

as 
a7 
a4 
a6 
lai 

ia6 
a6 
ai 
ai 
a7 

a4 
as 
a2 
a2 
a2 

a2 
a  4 
as 
a2 
a9 

as 
a6 
as 
a4 
as 
a2 

ia6 
las 
las 
ia6 
ia4 

ILS 

ia7 
las 
las 
ia4 

ia4 
lao 
lao 
ia4 

1L2 

12.9 
U.7 

las 
a  9 
ao 

as 
a4 
as 
a2 
a2 

ao 
a7 
as 
a  4 
a  6 
a  7 

as 
a5 
ao 
as 
a4 

as 
as 
as 
as 
a6 

ai 
ai 
ai 
ai 
a4 

lao 
lao 

1L4 

ia4 
a4 

as 
ao 
ao 
as 
a4 

as 

7.9 
7.8 
7.5 
7.6 

ILO 

las 

20.0 
15.3 

ia2 
lao 

24  7 
25.5 
17.7 
15.6 

lai 
lai 

15.0 
12.1 
1L2 

lao 

10.1 

as 
a7 
ao 

as 
ia4 
as 
a4 
a4 

as 

a7 

ia7 

lao 

ILO 

7.8 

ai 

>    ao 

as 

7.8 

7.7 
7.7 
7.6 
7.2 
7.1 

7.4 

a6 
as 
ao 
as 

ia4 
a4 
a2 
as 
ao 

ai 

7.3 
7.4 
7.4 
7.3 

7.4 
7.4 
7.4 

a7 
a4 

7.5 

ao 
ao 

12.0 

lao 

1L7 

ia6 
as 
a6 
ai 
ai 

ai 
lao 
ai 
as 
as 

as 

las 

ao 

17.7 
14  8 

ILS 

ao 
a7 
a4 
as 

ao 

7.8 
7.6 
7.6 
7.5 
7.5 

7.7 
7.4 
7.3 
7.2 
7.8 

7.7 
7.1 
7.1 
7.1 
12.3 

lai 
a  9 
as 

7.7 

a9 
ao 

7.7 
7.4 
7.4 

ao 

a2 
a4 

ai 

7.8 
7.9 

lao 
las 
las 
ia9 
as 

7.4 
7.2 
7.3 
7.3 
7.4 

7.2 
7.1 
7.2 
7.3 
7.2 

as 

7.8 
7.2 
7.4 

a2 
a4 

1L9 

las 
ao 
ai 

a2 

7.6 
7.5 
7.4 
7.4 

7.4 
7.2 
7.2 
7.1 
7.1 

a7 
a  9 
a  2 
as 
a2 

10.9 

las 
a7 
as 
ai 

ao 
ao 
as 
a4 
ao 

a2 
a4 
ao 

7.3 
7.5 

7.0 
7.4 
7.2 
7.2 
7.2 

7.0 
7.4 

ao 
a9 
a2 

7.8 

7.1 
7.0 
7.0 

ao 

7.1 

a9 

7.1 
7.1 
7.2 
7.5 

7.4 
7.3 
7.0 
7.0 

ao 
a9 

7.3 

a  2 
a4 
a2 

7.6 
7.4 
7.0 
7.1 

as 

7.0 
7.0 

ao 
ao 

7.0 
7.0 

7.5 
7.2 
7.1 
7.3 
7.1 

7.4 
7.5 

a2 
as 
ao 
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a  Mean  of  four  daily  readings. 
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Haily  gaye  height,  in/tet,  o/Saiiannah  River  at  Au^iufa— Oontinuci]. 
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Ettimaled  numlhly  diMditrge  of  Sofanrwli  Rirer  at  Augutta. 
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EitimaUd  montUy  dUeharge  of  Savannah  River  at  AugvMta — Continued. 
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CHAUOA    BIVEB    NEAB   MADISON,  S.  C. 

station  was  established  on  Cbauga  River  at  Bryan  wagon 
3,  2  miles  east  of  Madison  and  1  mile  above  the  mouth  of  the 
by  M.  R.  Hall,  and  measurements  were  made  during  1900  and 
in  coDDection  with  the  old  station  on  Tugaloo  River  at  Cooks 
,  near  Madison.  When  the  Tugaloo  River  station  was  reestab- 
.  in  1903  the  Cbauga  River  station  was  also  reestablished  for  the 
ee  of  making  a  series  of  miscellaneous  measurements. 
i  channel  is  straight  for  about  500  feet  above  the  station;  below 
curved  for  about  50  feet  and  then  straight.  The  current  is 
The  right  bank  is  high,  clean,  and  liable  to  overflow  during 
its.    llie  left  bank  is  high,  rocky,  wooded,  and  not  subject  to 
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overflow.  Floods  can  not  be  measured,  as  high  water  goes  over  tk 
bridge. 

Discharge  measurements  are  made  from  the  upstream  side  of  tk 
single-span  wooden  bridge,  which  is  supported  by  log  cribs  filled  witk 
rock  and  anchored  to  bed  rock.  The  initial  point  for  soundings  is  the 
top  of  the  anchor  bolt  in  the  upstream  comer  of  the  right^baDk 
abutment. 

Gage  heights  are  determined  directly  from  the  bench  marks.  Xol 
1  is  the  top  of  the  downstream  guard  rail  7  feet  from  the  right  bank; 
elevation,  10.00  feet.  No.  2  is  a  large  nail  driven  horizontally  inti 
the  center  of  the  downstream  end  of  the  lowest  cross  log  of  the  righ^ 
bank  crib  abutment;  elevation,  4.50  feet.  Elevations  refer  to  the 
datum  of  the  assumed  gage. 

Difschargc  measurements  of  Chauga  River  near  MadUony  S.  C. 

Date. 
1904. 


OsLge 


Juno  10 

BcptembiT  5 

October  27 

1905. 

Mayl 

June  29 


Feet. 
0.91 
.1.30 
.44 


1.23 
.07 


Sfc.-fi. 

fl 


SENECA    RIVEK    NEAR   CLEMSOX   COLLEGE,  S.  C. 

This  station  was  established  as  a  regular  station  by  M.  R,  Hall  ob 
December  8,  1908,  at  which  time  a  standard  chain  gage  and  the  bench 
marks  were  cstal)lished.  A  vertical  gage  had  been  put  in  July  19. 
1903,  and  records  obtained  from  it  for  a  portion  of  the  time.  Both 
gages  are  referred  to  the  same  datum.  The  station  is  located  at  the 
highway  bridge  about  3  miles  south  of  Clemson  College,  S.  C,  anl 
about  300  feet  up  the  river  from  the  crossing  of  the  Blue  Ridp 
Railroad. 

At  ordinary  stages  the  channel  is  about  150  feet  wide.  The  ri^ 
bank  is  higli  and  will  not  overflow,  but  the  left  bank  will  overflow  for 
a  considerable  width  at  a  gage  height  of  about  23  feet.  The  bed  d 
the  river  is  sandy.  The  current  is  moderate.  At  low  stages  there  is 
a  daily  fluctuation  of  about  1  foot  in  the  gage  heights,  caused  by  the 
operations  of  water  powers  above. 

The  standard  chain  gage  is  located  on  the  lower  chord  on  the  dowih 
stream  side  of  the  bridge;  length  of  chain,  31.82  feet.  The  verticil 
gage  is  in  5-foot  sections,  fastened  to  the  iron  braces  between  the  cjt 
inders  of  the  right-bank  pier.  Mud  accumulates  at  the  lower  end  of 
the  vertical  gage.  The  gage  is  read  twice  each  day  by  M.  L.  Sanders. 
Bench  marks  were  established  as  follows:  (1)  The  top  of  the  up- 
stream cylinder  of  the  right-bank  pier  at  a  point  marked  "B.  M."  by 


SAVANNAH    DBAINAQE    BASIN, 

lisel  cuta;  elevation,  28.95  feet.  (2)  A  copper  plug  set  in  rock  on 
e  right  bank  under  the  raihY>ad  hridge,  and  about  20  feet  to  the 
jht  of  the  center  pier;  elevation,  10.27  feet. 

of  SentixL  River  mar  Clemtvn.  CoUege,  S.  C. 
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Daily  gagt  hdght.  infttt.  of  Seneca  Hirer  ntar  Chnuon  ColUge,  S.  C. — Contioui 
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Estimated  monthly  discharge  of  Seneca  River  near  Clemson  College y  S,  C. 

[Drainage  area,  640  square  miles.] 
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ROCKY   RIVER    NEAR   CALHOUN   FALLS,  S.  C. 

3  station  was  established  as  a  bench-mark  station.  It  is  located 
lighway  bridge  just  below  Swearingen's  mill,  about  3  J  miles 
«rest  of  Calhoun  Falls,  S.  C.  Discharge  measurements  are  made 
the  downstream  side  of  the  bridge,  which  is  110  feet  long  and 
rted  by  two  timber  piers.  The  initial  point  for  soundings  is  the 
end  of  the  downstream  guard  rail.  The  channel  is  curved  for 
200  feet  above  and  straight  for  300  feet  below  the  station.  The 
it  is  swift.  Both  banks  are  subject  to  overflow  during  high 
The  bed  of  the  stream  is  composed  of  sand  and  gravel  and  is 
changeable.  The  washing  out  and  filling  in  of  the  channel  pre- 
rating.  The  bench  mark  is  the  top  of  the  downstream  end  of 
J  cap  on  the  left  side  of  pier  next  the  right  bank.  Its  elevation 
)  feet  above  gage  datum. 
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Discharge  measurements  of  Rocky  River  near  Calhoun  FalU^ 

,s.  c. 

Date. 

Gage 
height. 

ChAZgt. 

1904. 
March  17 

Feet. 
1.60 
2L50 

Secfl. 

23 

S<*pt<*mN'r  7 

m 

BKOAl)   RIVER    (oF    GEORGIA)    NEAR    CARLTON. 

This  station  was  established  May  27,  1897,  by  M.  R.  Hall.  The 
gage  is  now  maintained  and  the  observer  paid  by  the  United  Stata 
Weather  Bureau.  The  station  is  located  at  the  Seaboard  Air  loBft 
bridge  3  miles  east  of  Carlton  and  2  miles  above  the  mouth  of  the 
South  Fork. 

The  chamiel  above  and  below  the  station  is  straight  for  500  feet 
The  right  bank  is  high  and  is  not  liable  to  overflow.  The  left  bank  is 
low  for  about  400  feet,  beyond  which  it  is  high  and  rocky.  It  overflows 
at  a  gage  height  of  about  16  feet.  The  bed  of  the  stream  is  sand  and 
gravel  and  is  somewhat  changeable. 

Discharge  measurements  are  made  from  the  upstream,  side  of  the 
deck  bridge,  which  has  two  spans  of  125  feet  each,  with  trestk 
approaches  340  feet  long  on  the  left  bank  and  50  feet  long  on  the  right 
bank.  The  initial  point  for  soundings  is  the  end  of  the  iron  bridge  an 
the  right  bank,  upstream  side. 

A  standard  chain  gage  is  fastened  to  the  guard  rail,  with  its  bottom 
resting  on  the  upstream  end  of  the  cross-ties.  The  center  of  the  pul- 
ley is  39.5  feet  from  the  initial  point  for  soundings.  The  length  of 
the  chain  is  54.00  feet.  The  gage  is  read  once  each  day  by  S.-P. 
Powei-s,  jr.  During  the  low  water  of  October  1  to  December  31,  1905, 
the  gage  was  read  twice  each  day.  Bench  marks  were  established  as  fol- 
lows :  ( 1 )  The  top  of  the  upstream  iron  girder  under  the  cross-ties  at  s 
point  about  40  feet  from  the  initial  point  for  soundings;  elevation,  51 
feet.  (2)  The  top  of  the  capstone  of  the  right  bank  pier  at  a  point 
under  the  upstream  side  of  the  end  of  the  bridge;  elevation,  30.78 
feet  above  the  datum  of  the  gage,  which  is  384  feet  above  sea  level 
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cdly  gage  height^  in  feet  j  of  Broad  River  (of  Georgia)  near  Carlton — Continued. 
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Rating  tabUi  for  Broad  River  (of  Qtorgia)  nrar  CarUtm. 
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Rating  ivbletfor  Broad  River  (of  Georgia)  near  Carlton — Continued. 
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Ettimated  vionthly  dUAargt  of  Broad  River  (ofQeorgia)  mar  C(irt(9n--Continued. 
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62  WATER  RESOUBCES   OF   GEORGIA. 

BROAD   RIVER  (sOUTH   FORK)  NEAR  CABLTON. 

This  station  was  established  as  a  bench-mark  station.  It  is  locatd 
at  Bull  Rat  Rock,  about  1  mile  south  of  Carlton,  Ga.  Disduigi 
measurements  are  made  at  a  shoal  about  100  yards  above  the  rockW 
means  of  a  boat.  The  initial  point  for  soimdings  is  a  smaU  sweet- 
gum  tree  on  the  left  bank.  The  channel  is  curved  for  200  feet  abow 
and  500  feet  below  the  station.  The  current  is  slu^ish.  The  ri^ 
bank  is  cultivated  and  the  left  is  wooded.  Both  banks  are  subject 
to  overflow  at  rare  intervals.  The  bed  of  the  stream  is  composed  d 
rock  and  is  very  rough.  The  bench  mark  is  composed  of  three  cop- 
per nails  driven  into  the  gum  tree,  which  forms  the  initial  point  for 
sounding.     Its  elevation  is  5.00  feet  above  datum. 

Discharge  measurements  of  Broad  River  (South  Fork)  near  Carlton. 


July  20 

SeptemlKT?. 


MISCELLANEOUS   MEASUREMENTS   IN  SAVANNAH  RTVEB    DRAINAGE 

BASIN. 

Broad  River  (South  Fork). — A  measurement  was  made  May  4, 1904, 
at  the  foot  of  the  shoals  below  Watson's  mill  near  Carlton,  as  follows: 

Width,  50  feet;  area,  81  square  feet;  mean  velocity,  1 .28  feet  per  second;  dischazge. 
104  second-feet.    The  gage  at  Carlton  read  2.20  feet. 

The  following  measurement  was  made  March  16,  1904,  at  the  Sea- 
board Air  Line  railroad  bridge,  1^  miles  west  of  Comer.  The  bench 
mark  is  the  top  of  the  girder  at  sounding  point  30.  Its  elevation  is 
49.00  feet  above  the  datum  of  the  gage. 

Width,  74  feet;  area,  68  square  feet;  mean  velocity,  1.56  feet  per  second;  gige 
height,  1.18  feet;  discharge,  106  second -feet. 

Chattooga  River. — ^This  river  joins  the  Tallulah  River  and  forms 
Tugaloo  River.  The  following  measurement  was  made  November 
16,  1905,  from  a  small  boat  at  a  point  about  5  miles  northeast  of 
Tallulah  Falls,  at  a  narrow  channel  about  1,000  fe«t  below  Atkins 
Ferr}'^  and  opposite  B.  H.  Atkins*s  residence.  There  is  a  small  shoal 
about  150  feet  below  and  one  300  feet  above  the  point  of  measure 
ment.  At  the  time  of  flood  in  1876  the  water  is  said  to  have  been 
36  to  40  feet  higher  than  the  present  stage  and  did  much  damage  to 
property.  The  bench  mark  is  the  center  of  the  head  of  a  wire  nail 
driven  horizontally  into  a  sycamore  stump,  which  stands  on  the  ri^t 
bank  about  200  feet  above  the  point  of  measurement;  elevation,  6.13 
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feet  above  the  datum  of  the  assumed  gage.  The  gage  height  at  the 
same  time  at  the  regular  station  on  Tallulah  River  at  Tallulah  Falls 
was  0.82  foot. 

Width,  107  feet;  area,  442  square  feet;  mean  velocity,  0.77  foot  per  second;  gage 
height,  2.00  feet;  dischaxge,  339  second-feet. 

CJiauga  River. — ^This  stream  was  measured  in  1903  at  Bryan's 
bridge,  2  miles  east  of  Fort  Madison,  S.  C.  The  bench  mark  is  a 
spike  in  a  sycamore  sapling  100  feet  above  bridge  on  left  bank. 

Discharge  measurements  of  Chauga  Creek  1  mile  east  cf  Fort  Madison,  S.  C. 


Date. 


Ausruflt29 

September  24. 


1903. 


Height  of 
bench  mark 
above  water. 


Feet 


3.00 
3.25 


Discharge. 


8ec.-/t. 


168 
133 


Clouds  Creek, — This  stream  is  tributary  to  Broad  River.  The  fol- 
lowing measurement  was  made  May  4,  1904,  below  the  ford  on  the 
pubUc  road  one-half  mile  east  of  Watson's  mill,  near  Carlton. 

Width,  36  feet;  area,  36  square. feet;  mean  velocity,  1  foot  per  second;  discharge, 
36  second-feet.    The  gage  at  Carlton  read  2.20  feet. 

Eighteenmile  Creek. — ^This  stream  was  measured  3  J  miles  southeast 
of  Calhoun,  S.  C.  The  bench  mark  is  the  top.  of  downstream  end  of 
cap,  35  feet  from  right-bank  end  of  bridge. 

Discharge  measurements  of  Eighteenmile  Creek  Si  miles  sotUheast  of  Ccdhouny  8,  C. 


Date. 


1903. 

July  11 

July  30 

September  23. . .» 


Ueif  ht  of 

bench  mark 

above  water. 


Discharge. 


Sec.-/t. 


392 
48 
51 


Keawee  River, — Keowee  River  is  tributary  to  Seneca  River  from 
the  north  near  Seneca,  S.  C.  The  following  measurement  was  made 
January  16,  1904,  from  the  Lawrence  Bridge,  5  miles  northwest  of 
Calhoun.  The  bench  mark  is  the  top  of  the  upstream  end  of  the  first 
iron  cross  beam  from  the  right  bank,  27.00  feet  above  the  datum  of 
the  gage. 

Width,  144  feet;  area,  620  square  feet;  mean  velocity,  1.11  feet  per  second;  gage 
height,  2.91  feet;  discharge,  691  second-feet. 

Litde  River. — ^Two  measurements  were  made  June  6,  1905,  near 
Washington.  The  bench  mark  is  the  top  of  the  downstream  wooden 
stringer  under  the  cross-ties  at  the  center  of  the  first  span  of  the  rail- 
road bridge  at  the  right  bank;  elevation,  29.00  feet  above  the  datum 
of  tiiie  assumed  gage. 
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Measurement  at  bridge  of  Washington  Branch  of  Geoigia  Railroad :  Width,  37  tw\; 
area,  59  square  ft»et;  mean  velocity,  0.58  foot  per  second;  gage  height,  1.40  feet;  dis- 
charge, 34  8ec<md-feet. 

Mc^asurement  at  wagon  liridge,  4()0  feet  al)ovc  railroad  bridge:  Width,  47  feet;  ant 
185  square  feet;  mean  velocity,  0.19  foot  per  second;  gage  height,  1.40  feet;  dischai^. 
35  wctmd-feet. 

Paniher  CWeh. — ^The  following  measurement  was  made  June  22, 
1005,  a  short  distance  below  where  the  Tallulah  Falls  Railroad  crosses 
Panther  Creek,  near  Tallulah  Falls.  The  stage  of  the  creek  was  prob- 
ably somewhat  high  at  the  time  of  gaging,  owing  to  showers  the  day 
before. 

Width,  9  feet;  area,  5.85  square  feel ;  mean  velocity,  1.17  feet  per  second;  dischaigf, 

6.82  .second-feet. 

Itger  Creel'. — Tliis  stream  is  tributary  to  Tallulah  River  from  the 
north,  entering  near  Tallulah  Falls.  The  following  measurement  was 
made  June  13  from  the  railroad  trestle,  one-fourth  mile  northwest  of 
Wiley. 

Width,  14  feet ;  arc»a,  11  square  feet;  mean  velocity,  1.12  feet  per  second;  diflchaigr. 
12.3  second-fiM»t. 

Tugnloo  River. — The  following  measurement  was  made  November 
18,  1005,  at  Prathers  Bridge,  about  8  miles  above  the  Southern  Rail- 
way Bridge  near  Madison,  S.  C.  Tlie  initial  point  for  soundings  is  the 
left  end  of  the  upstream  guard  rail  at  the  end  of  the  approach.  The 
b(Mich  mark  is  the  top  of  the  upstream  end  of  the  second  wooden  croes 
beam  from  the  left  end  of  the  bridge;  elevation,  28.38  feet  above  the 
datum  of  the  assumed  gage.  The  gage  height  at  the  time  by  the  gage 
at  the  regular  station  near  Madison  was  2.14  feet. 

Width,  137  ft^.'t;  area,  270  square  feet;  mean  velocity,  2.22  feet  per  Becond;  gage 
height,  2.15  f(M»t;  di.scliarge,  (Mi  n<*cund-feet. 

Twehetnile  Oreek. — This  stream  was  measured  1  mile  northwest  of 
Calhoun,  S.  C.  The  bench  mark  is  the  top  of  downstream  comer  of 
left-bank  ])ier. 

Discltanjr  nttwiurcminfx  vj  Tirelvemile  Crc^k  1  mile  northwest  of  Calhounj  S.  C. 


Dutf 


Height  ot 

bench  mark    DlacfaMp 
aho\'e  water. 


yeet.        '      Sec-fl- 


1(03. 

.Tuly  11   4.  45 

J  ul V  ») I  5. 13 

Si'ptemJMT  -J'.i i  '  6. M 


RIVER  SURVEYS  IN  SAVANNAH  RIVER  DRAINAGE  BASIN. 

TALLUIJVII   RIVER. 

The  (devations  in  the  following  list  are  based  on  a  bronze  tablet  in 
rock  70  feet  east  of  public  road  and  20  feet  south  of  Tallulah  Falk 
station,  marked  '4500  Atlanta/'  the  elevation  of  which  is  accepted 
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02  feet  above  mean  sea  level  in  accord  with  the  1903  adjust- 
ihe  precise  level  net.  The  line  is  corrected  to  accord  with 
v^ork  at  mouth  and  at  Burton. 

deling  was  done  in  the  summer  of  1903  by  Thomas  B. 
levelman,  under  the  direction  of  Carroll  Caldwell,  field 

t  on  TalltUah  River  in  Georgia  from  mouth  near  Tallulah  Falls  up  to  Blalock. 


Description  of  points. 


Elevation 

above  sea 

level. 


ion  of  Chattooga  and  Tallulah  rivers,  water  surface 

it  north  of  lunction  of  rivers,  edge  of  river,  point  on  rock , 

!t  north  of  Junction  of  rivers,  west  side  of  Tugaloo  River,  gum  tree,  nail  in 
;  of 


ooga  River,  500  feet  north  of,  west  side  of  Tallulah  River,  nail  in  root  of  oak 
np. 


r  Borface 

1  of  small  stream,  water  surface. 

r  surface 

r  surface 

r  surface 

r  surface 


r  surface 

of  rapids,  water  surface . . 
e  of  rapids,  water  surface, 
of  rapids,  water  surface. . 
of  rapids,  water  surface. . 
r  surface 


of  small  falls,  water  surface 

of  rapids,  water  surface 

:t  below  bend,  head  of  rapids,  water  surface, 
r  surface 


r  surface 

1  Veil  Falls,  foot  of,  water  surface. 

of  falls,  water  surface 

r  surface 


la  Falls,  foot  of,  water  surface 

of  falls,  water  surface 

cane  Falls,  foot  of.  water  surface, 
cane  Falls,  head  of,  water  surface, 
esta  Falls,  foot  of.  water  surface. . 
esta  Falls,  head  of,  water  surface. 

re  Falls,  foot  of.  water  surface 

re  Falls,  head  of,  water  surface 

r  surface 


r  surface 

on  road  iron  hlghwav  bridge,  water  surface 

lah  Falls  station,  70  feet  cast  of  public  road,  20  feet  south  of  station,  in  rock, 

ttze  tablet  marked  "1560  Atlanta'  ' 

lah  Falls,  0.5  mile  northeast  of,  at  fork  of  road,  50  feet  south  of  bridge  over 
r 


on  road  iron  highway  bridge,  floor  of 

on  road  iron  highway  bridge,  water  surface. . 
rite  stone  pier  railroad  bridge,  water  surface. 

of  falls,  water  surface 

•f  fidls,  water  surface 

surface. 


of  island,  water  surface 

lah  Falls  Railroad,  20  feet  west  of,  i>oint  on  top  of  rock. 

r  surface 

r  surface 

r  surface 

r  surface 


)t  east  of  river,  in  cornfield,  dead  apple  tree,  nail  in  root  of. 

r  surface 

r  surface 


;  north  of  river,  in  cornfield,  walnut  tree,  niJl  in  root  of 

r  surface 

Creek,  on  point  of  land  between  river  and  creek,  burned  poplar  tree,  nail  in 

of 

r  surface 

r Buxface 

west  of  river,  on  footpath,  point  on  sharp  rock 

r  surface 

rraifftoe 


Feet. 
754 
761.20 

762.65 

700. 4G 

767 

782 

818 

848 

878 

893 

911 

935 

944 

947 

954 

964 

961 

987 

980 

997 
1,008 
1,022 
1,039 
1,057 
1,074 
1,115 
1,140 
1,229 
1,246 
1.322 
1,322 
1,350 
1,379 
1,396 
1,414 

1,568.302 

1,457.92 

1,441.87 

1,419 

1,439 

1,486 

1,492 

1,509 

1,530 

1,538.21 

1,529 

1.538 

1,553 

1,559 

1,579.23 

1,573 

1,678 

1,589.25 

1,578 

1.590.30 

1.584 

1,589 

1,505.59 

1,592 

1,506 
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WATEB  BE80XJBCES   OP   GEOBGIA. 


Elevations  on  TallyJah  River  in  (Georgia  from  mouth  near  Talliilah  FalU  up  to  BUdod 

Continued. 


Dis- 
tance. 


Description  of  points. 


MiUs. 

10.5 
10.6 
10.9 
11.8 
11.8 
12.1 

laa 

13.3 

ia8 

13.8 

14.4 

14.5 

14.6 

16.6 

15.6 

16.2 

16.5 

16.6 

17.7 

18.4 

18.6 

18.6 

19.2 

20.6 

20.9 

21.4 

21.5 

21.5 

21.8 

21.9 

22.0 

22.3 

22.6 

22.6 

22.7 

24.0 

24.5 

25.0 

2&1 

25.1 

25.6 

25.6 

25.9 

26.2 

26.3 

26.4 

27.0 

27.3 

27.3 

28.2 

28.2 

28.5 

28.5 

29.3 

29.5 

29.6 

30.1 

30.1 

30.1 

30.1 

30.2 

32.1 
32.1 
32.4 
32.7 
32.7 
33.0 
33.1 
33.2 
33.6 
33.6 
34.3 
35.8 


10  feet  we«t  of  river,  nail  in  root  of  beech  tree , 

Water  surface 

Water  surface ^. 

Crane  Ford,  150  feet  west  of,  apple  tree,  nail  in  root  of 

Crane  Ford,  water  surface 

Water  surface ". 

Dockens  Ford,  12  feet  west  of  river,  nail  in  side  of  dead  tree 

Dockens  Ford,  water  surface 

EUerd  Ford,  150  feet  east  of,  poplar  tree,  nail  in  side  of 

Ellerd  Ford,  water  surface 

Water  surface 

Water  surface 

Eden  Church,  150  feet  west  of.  150  feet  east  of  river,  nail  in  root  of  large  red-oak  tree 

Taylor  Shoals,  10  feet  west  of  river,  middle  of,  point  on  laige  flat  rock 

Taylor  Shoals,  water  surface 

Water  surface 

Water  surface 

Water  surface 

James  Smith  boat  landing,  2  feet  west  of  river,  nail  in  stump 

Fall  Creek,  mouth  of,  water  surface 

Jones  Ford,  6  feet  south  of  river,  slanting  persinunon  tree,  nfUl  in  side  of 

Jones  Ford,  water  surface 

Flat  Creek,  mouth  of,  water  surface 

Water  surface • 

Cliff  Creek,  mouth  of,  water  surface 

Water  surfabe 

Denton  Ford,  10  feet  west  of  river,  nail  in  root  of  pine  tree 

Denton  Ford,  water  surface 

Mouth  of  small  stream 

Seal  Creek,  mouth  of,  foot  of  double  shoals,  water  surface 

Water  surface 

Middle  of  shoals,  water  surface 

Crow  Ford,  100  feet  south  of,  10  feet  south  of  river,  twin  hemlock  tree,  nail  in  root  of. 

Crow  Ford,  water  surface 

Scarecrow  Creek,  mouth  of,  water  surface 

Qeoige  Creek,  mouth  of,  water  surface 

Bridge  Creek,  mouth  of,  water  surface 

In  shoals,  water  surface 

Ford,  water  surface 

Above  ford,  south  edge  of  river,  point  on  rock 

Rocky  Ford,  10  feet  south  of,  dead  hemlock  tree,  nail  in  root  of 

Roclcy  Ford,  water  surface 

Water  surface 

Kenny  Creek,  mouth  of,  water  surface 

Fuller  Ford,  water  surface 

Fuller  Ford,  600  feet  northwest  of,  point  on  rock 

Water  surface - • 

Cannon  Ford,  76  feet  southwest  of,  nail  in  foot  of  white  oak 

Cannon  Ford,  water  surface 

Ford,  west  side  of,  nail  in  root  of  red-gum  tree 

Ford,  water  surface 

Wildcat  Creek,  60  feet  aouthwert  of,  wertrside  of  road,  point  on  rock 

Wildcat  Creek ,  water  surface 

Water  surface 

"V^ftter  surtace  ,..,,..,...,.,...•.••.-•..............••••••"•*•*•*•••••••*"•"■*• 

Mouth  of  Dicks  Creek,  water  surface - - 

Burton,  12  feet  southwest  of  bridge,  nail  in  root  of  maple  tree 

Burton,  floor  of  bridge 

Burton,  water  surface 

Burton,  high  water k*;  •  *>:  •  *  "_i*  *  i —  'S'L' 

Burton,  1^000  feet  above  bridge,  15  feet  east  of  river,  10  feet  west  of  road,  bronze 


Blflvatii 

above n 

tefcL 


tablet. 

12  feet  west  of  ford,  nail  in  side  of  ash  tree 

Water  surface 

W&ter  surface  ,,.,,.,........•-•.••..•••..••.."•".••■•*"•••**'*■*'****"***' 

Mur  Ford ,  100  feet  southwest  of ,  nail  in  west  side  of  white-oak  tree 

Mur  Ford,  water  surface 

Rocky  Ford,  water  surface ;••;■: :* 

Shallow  Ford ,  500  feet  southeast  of,  in  road ,  point  on  rock 

Water  surface ........•......-...••.••••••.•••••••"**•■"■**'*■*■**""'**"**'*****'**" 

DeepFord,30feet  south  ofj  nail  in  side  of  sycamore  tree 

Deep  Ford,  water  surface ■ 

Popcorn  Creek,  mouth  of :;••;•■•, .;  v  *  * i.i:L*^; i^UU:^ 

PeSmmon  Cr»»ek,  75  feet  east  of  river,  30  feet  south  of  creek,  nail  in  side  of  hickory 

tree 


Fed, 
l,eOL 
1,600 
1,001 
1,001 
l,60r 
1,610 

i,aa 

1,615 

l,63i 

1,621 

1,696 

1,628 

1.6I0L 

1,641 

1,641 

1,648 

1,667 

1,657 

1,670. 

1,660 

1,677. 

l,«7i 

1,661 

l,6g7 

1,690 

1,607 

i.7oa 

1,701 
1,703 
1,704 
1,707 
1,714 
1.725 
1,724 
1,727 
1,737 
1,738 
1,747 
1.749 
1.750 
1,758 
1.756 
1.757 
1.760 
1,780 
1.762 
1.767 
1.7?l 
1.760 
1.777 
1,774 
1,783 
1,7T6 
1,785 
1,787 
1.780 
1,794 
1,806 
1,790 
1.804 
1.7« 

1,81( 
1,812 
l,81f 
l,83t 
1,82^ 
1.821 
1,84] 
1,83J 
1,M 
1,83) 
1,8« 
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SURVEY   OF  TUGALOO   AND    SAVANNAH   RIVERS. 

The  elevations  in  the  following  list  are  based  on  an  aluminum  tablet 
marked  "  1050  M.  C./'  at  the  Washington  street  entrance  to  the  State 
capitol  at  Atlanta,  the  elevation  of  which  is  accepted  as  1,049.546 
feet  above  mean  sea  level.  The  initial  point  on  which  these  levels 
depend  is  a  bronze  tablet  at  the  north  side  of  east  entrance  at  court- 
house at  Clarksville,  Ga.,  marked  ''1373  Atlanta,"  the  elevation  of 
which  is  accepted  as  1,371.991  feet  above  mean  sea  level,  in  accordance 
with  the  1903  adjustment  of  the  precise  level  net. 

The  leveling  on  Tugaloo,  and  on  Savannah  River  from  Tugaloo 
River  to  Broad  River,  was  done,  in  the  summer  of  1903,  under  the 
direction  of  Carroll  Caldwell,  field  assistant,  by  Thomas  B.  O'Hagan, 
levelman. 

The  survey  of  Savannah  River  from  Broad  River  to  Augusta,  Ga., 
was  made  by  C.  M.  Pritchett,  in  January,  1903,  for  the  United  States 
Geological  Survey. 

Elevations  on  Tugaloo  and  Savannah  rivers  f  rain  head  of  Tugaloo  River  to  Aiigiuttn. 


I 


Dis- 
tance. 


0.0 


Description  of  points. 


0.0 
0.0 


Nail  in  root  of  gum  tree,  west  side  of  Tailuiab  River,  2U0  feet  northwest  of  junction 
of  Tallulah  and  Chattooga  rivers 

Point  on  rock,  edge  of  river,  100  feet  northwest  of  Junction  of  Tallulah  and  Chat- 
tooga rivers •. 

Point  on  rock,  edge  of  river,  100  feet  northwest  of  Junction  of  Tallulah  and  Chat- 
tooga rivers,  water  surface 

TUGALOO  RIVER  TO  JUNCTION  WITH  SENKCA  RIVKR. 

Nail  in  root  of  pine  tree,  below  head  of  Tugaloo  River 

Head  of  island,  water  surface 

Water  surface 

Water  surface 

Point  on  rock,  west  side  of  river 

Water  surface 

Water  surface 

Nail  in  root  of  hickory  tree 

Water  surface 

Water  surface 

Mouth  of  small  stream,  water  surface 

Mouth  of  Panther  Creek,  water  surface 

Bronze  tablet  marked  **715  Atlanta,"  in  large  rock,  west  edge  of  public  road,  600 

feet  south  of  mouth  of  Panther  Creek,  60  feet  west  of  river 

Water  surface 

Dieton  Ford,  water  surface 

Water  surface  at  small  bridge 

Nail  in  root  of  walnut  tree 

Water  surface / 

Mouth  of  small  creek,  South  Carolina  side,  water  surface 

Nail  in  root  of  walnut  tree,  100  feet  west  of  river 

Water  surface  at  small  boat  landing 

Mouth  of  Big  John  Creek,  water  surface 

Nail  In  side  of  cottonwood  tree,  Pratner's  Bridge,  100  feet  northwest  of  river  and 

old  bridge 

Water  surface 

Bronze  tablet  marked  *'  728  Atlanta,"  middle  step,  front  entrance,  James  Prather 

homestead 

Mouth  of  stream 

Nail  in  root  of  apple  tree,  600  feet  west  of  river 

Water  surface 

Mouth  of  stream 

Nail  in  root  of  gum  tree,  10  feet  west  of  river 

Nail  in  root  of  gum  tree,  west  edge  of  river 

Mouth  of  Toocoa  Creek,  water  surface 

Jarrett  Bridge,  water  surface 


Elevntioii 

above  sea 

level. 


Feet. 
762.65 
761.29 
754 


0.7 
0.7 
0.8 
2.0 
2.0 
2.1 
2.4 
2.8 
2.8 
2.9 
3.1 
4.4 
4.4 

5.3 
5.4 
5.0 
5.4 
6.3 
6.4 
7.4 
7.5 
8.0 
8.9 

8.9 
9.9 

10.5 
11.5 
11.5 
13.0 
13.0 
13.8 
13.8 
13.9 


728.86 

723 

711 

098 

698.79 

600 

686 

600.51 

684 

681 

674 

669 

713. 7U3 

667 

noo 

664 

676.45 

659 

655 

664. 

652 

650 


87 


659.02 
648 

726.873 

646 

657.40 

644 

642 

658.51 

651.33 

041 

641 
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EUratian*onTugaiooandSaTVnnakritenjTonlitmiofTug«iooRittTloAugtttta 
ICGALOO  RIVER  TO  JCSCTION  WITH  SKNECA  RF\-ER-CoaUiniHl. 

taiKc  DncrlpiinB  ol  potuu.  tb 


t<-0    Jloutb  of  timm  otnarit* 
W- 1  ;  HooUi  ol  KiMin.  water  •■ 


.  MMet  mMked  ■■  J31  Artixr*."  ln<Uaiu 

dl  boiUf.  W. } .  PeiUiM's  bomMIMd  (the  shon 
W»t»rraibce _ 


Naltlnrooto/mlBul 
NaUlnrootorUrclitr 
NaUlnrootatmuUIr 
Wftleriurtaoe 

Natl  tn  root  ot  pliw  Ire 
Water  Bnrface.. 


Nail  In  ivot  M  Tiinat  tnw,  IDtHtBonh  nf 


Uouih 


ol  Urm  creek,  walor  mitam 

top  of  pine  Ir*«.  Steel  noTtbewi-ot  rivvr 
root  orwater-wktne.  Shelora  F.'rry,  IQl' 


Null  f  n  root  ot  tyramem  tr 
Una  th  nl  itnam,  osar  beiu 
Null  In  root  oF  mteTM»k  «l 

Uoutb  of  GumliiR  Creek,  mti 


Hdl  In  root  olMplB  tree  In  fork  ol  na 

,  10"  (.-t  «H 

ol  Knox  Bridge. 

"Sr,.'ii'S'«"S?a^"'""""^'" 

in  chimney. 

.  A.Olenn'shoUBe 

anleet 

Noil  in  tup  ot  d«u1  ituDip,  li 


14*11  In  Toot  ol  nak  tree,  WD  tee 
Mffllth  nl  Burton  Brunch,  Wat. 
S.mlh  h-iiii.olriviT,  point  on  b. 


Head  ot  Chandler!  SboaW,  viU. 

Pntnl  fm  rook,  lioltom  otdill,  t  foot  moth 
Hall  In  root  ii(  iMWh  tree,  1  toot  aouth  ot  ri 

Water  mirfaw 

Uoulh  Of  Rccd  CfMk,  WBter  lurface 


mil,  Mfttiwt  louth  ol  PulUn*  Ferry. . 
rflifBr,  Aviryi  Ferry 
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Elevations  on  Tugaloo  and  Savannah  rivers  from  head  of  Tugaloo  River  to  Augusta — Con. 
TUGALOO  RIVER  TO  JUNCTION  WITH  SENECA  RIVER— Continued. 


MiUs. 
41.1 
41.4 
41.7 
42.3 
42.8 
42.8 
43.3 
43.3 
43.7 
43.7 
44.2 
44.2 
44.5 
44.7 
45.3 
46.3 
46.3 
46.6 
46.6 
47.7 

47.8 
48.2 
48.2 

48.2 
48.2 


Elevation 

above  sea 

level. 


Foot  of  Chandlers  Shoals,  water  surface 

Nail  in  stump,  900  feet  east  of  Reed  Creek,  10  feet  south  of  river 

Nail  In  root  of  birch  tree  at  boat  landing 

Head  of  Ilatten  Shoals,  water  surface i 

Nail  in  root  of  maple  tree,  1,000  feet  south  of  F.  Clark's  house,  north  edge  of  river. .' 

Water  surface ' 

Nail  in  root  of  beech  tree,  25  feet  east  of  Beaverdam  Creek ' 

W  a  te  r  su  rf ace | 

Nail  in  root  of  large  pine  tree,  5  feet  north  of  river,  25  feet  east  of  small  stream ... 

Water  surface I 

Point  on  rock,  bottom  of  cliff,  Hatten  Ford I 

Water  surface ' 

Mouth  of  branch,  water  surface ' 

.do 
Nail  in  root  of  water-oak  tree,  30  feet  northeast  of  river. 
NhH  in  root  of  beech  tree,  15  feet  east  of  river. 
Water  surface. 

Nail  in  top  of  burnt  stump,  40  feet  east  of  river / 

Water  surface 

Nail  in  root  of  twin  beech  tree,  15  feet  north  of  river,  \  ndle  north  of  Anderson- 

viUe,  S.  C 

Mouth  of  branch,  water  surface 

Foot  of  rapids,  water  surface 

Bronze  taolet  marked  '*538  Atlanta,"  in  rock,  east  side  of  road,  200  feet  east  of 

rivor,  northwest  of  Little  Beaverdam  Creek,  Andersonville,  S.  C 

"  Brouris"  Ferrv,  water  surface 

Point  on  rock,  20  feet  west  of  river 


Feet. 
562 
566.05 
563.72 
560 
556.79 
555 
554.01 
546 
537.07 
535 
526.91 
525 
522 
519 

529.36 
525.17 
519 
524.70 
518 

522.27 

516 

511 

537.519 

510 

514.45 


SAVANNAH  RIVER 


FROM  JUNCTION  OF  SENECA  AND 

RIVER. 


TUGALOO  RIVERS  TO  BROAD 


48.7 
48.7 
49.3 
49.3 
.W.5 
50.7 
50.7 
51.4 
5L4 
52.3 
•52.3 
62.3 
52.8 
53.3 
53.3 
53.  :j 
.53. 3 

.54.6 
54.8 
55.0 
65.0 
56.7 
65.7 
65.7 
56.1 
66.1 
56.1 
56.8 
56.8 
57.3 
57.3 
57.6 
57.6 
58.0 

6a7 
60.1 

60.3 
60.3 
60.6 

eo.6 
eo.5 


Mouth  of  Seneca  River,  water  surface 

Nail  in  root  of  small  pine  tree 

Mouth  of  branch,  water  surface 

Nail  in  root  of  sycamore  tree,  on  edge  of  bank  branch  and  river 

Mouth  of  creek,  water  surface 

Nail  in  top  of  willow  stump,  50  feet  west  of  rivor,  opjposite  island 

Mouth  of  branch 

Nail  in  root  of  large  red-oak  tree  in  footpath.  10  feet  west  of  river 

Triple  water-oak  tree,  at  Lightwood  Creek,  400  feet  west  of  river 

Carters  Ferry,  water  surface 

High  water 

Mouth  of  Lightwood  Creek,  water  surface 

Nail  in  root  of  laige  walnut  tree,  GO  feet  west  of  river 

Nail  in  root  of  double  water-oak  tree,  40  feet  west  of  Browns  Ferry 

Water  surface 

High  water 

Bronze  tablet  marked  "518  Atlanta,"  in  brick  and  stone  abutment  at  rear  of 

O.  C.  Brown's  house,  northwest  corner,  1,200  feet  northeast  of  Browns  Ferry. . 

Mouth  of  Powdorbae  Creek,  water  surface 

Nail  in  root  of  box-elder  tree,  520  feet  south  of  creek,  30  feet  west  of  river 

Dooleys  Ferry,  nail  in  root  of  poplar  tree,  114  feet  west  of  river 

Dooleys  Ferry,  water  surface 

Nail  in  root  of  maple  tree  hanging  over  edge  of  river,  opposite  Crafts  Island 

Water  surface 

Mouth  of  Long  Branch,  head  of  Mc Daniel  Shoals,  water  surface 

Nail  in  root  oilarge  poplar  tree,  30  feet  south  of  river 

Water  surface 

High-water  mark 

Nail  in  root  of  pine  tree,  70  feet  southwest  of  river 

Water  surface 

Nail  in  root  of  biich  tree,  mouth  of  Turner  Creek,  southwest  of  river 

Water  surface 

Nail  in  root  of  birch  tree,  20  feet  southwest  of  river 

Water  surface 

Nail  in  root  of  red-oak  tree  bending  over  edge  of  river,  0. 1  mile  west  of  Harpers 

Island 

Foot  of  McDaniel  shoals,  water  surface 

Bronze  tablet  marked  "495  Atlanta,"  in  cliff,  foot  of  steep  hill,  west  side  of  ferry 

road,  opposite  colored  house,  0. 2  mile  above  Parks  Ferry 

Parks  Ferry,  nail  in  root  of  large  red-oak  tree,  15  feet  west  of  river 

Parks  Ferry,  water  surface 

Water  surface 

Nail  in  root  of  mulberry  tree  stump,  west  side  of  river 

Water  fluzfaoe 


505 

512.60 

501 

602.78 

497 

503.38 

493 

499.76 

507.28 

492 

516 

491 

501.09 

497.79 

488 

516. 891 

487 

491.88 

492.64 

486 

485.13 

485 

484 

487.61 

482 

487. 

483.26 

474 

473.43 

471 

476.13 

470 

472. 57 
466 

494.435 

468.53 

461 

460 

462.42 

468 
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WATER  RESOURCES   OF  OfiOBGlA. 


Elei^ationa  on  Tugaloo  and  Savannah  nrerg  from  head  of  Tuffoloo  River  io  Auffu$la—C(^ 

SAVANNAH  RIVEU  FROM  JUNCTION  OF  SENECA  AND  TUQALOO  RIVERS  TO  BBOAP 

RIVER— Continued. 


Dis- 
tance. 


Mties.  I 
00.8  I 
GO.  8  I 
00.0  , 
00.9  ; 
U1.5 
(il.5  I 
02.3 


Description  of  points. 


Eteratiai 
Above  m 

levH. 


02.3 
02.4 
02.5 
()4.2 
(»4.3 

05.9 
00.2 
00.2 
G(L9 
00.9 

m.9 

00.9 
08.1 
08.5 
(i8.5 
08.7 
09.5 
09.8 
09.8 
70. 2 
70. 2 
70.9 
71.0 
71.3 
72.4 
72.4 
72.8 
7.12 
7:14 
7:17 
7:1  7 
7:18 
74.3 


7."..  8  I 

7(V.  2  I 

70.  2  1 

7ii.  2  , 

7ii.  4 

I 

77.  0  I 
77.  3  1 

I 

77.  :i  I 

<  I .  .1 

77.  ♦; ' 
7.S.1  I 

7S.4 

7.S.4 

7.S.  9 
79.  2 
79.  2 
79.0 
79.  <i 

50.  r, 
8tt8 
81.0 
81.0 
81.  3 
81.  r, 

51.  7 
Hl.S 
SI.  9 
82.0 
S2. «. 


Ftti. 

Saddlers  Old  Ferry,  point  on  rock,  rock  cliff,  40  feet  weet  of  river mkM 

Saddlers  Old  Ferry,  water  surface ■  a 

Nail  in  root  of  hickory  tree,  60  feet  south  of  river 471.5 

Water  surface '  is 

Nail  in  root  of  large  I>laek-oak  tree,  500  feet  north  of  river  at  Cedar  Creek 40.* 

Mouth  of  Cedar  Creek «5 

Nail  in  root  of  -r^hito-ash  tree,  10  feet  west  of  river,  a  1  mile  aouthweet  of  Kinkgrs 

Ferry ISf.ft 

Water  surface 4S4 

1  lead  of  Turners  Shoals,  water  surface fil 

Mouth  of  McMullins  Hram^h,  water  surface 49 

Nail  in  root  of  small  hickory  tree,  50  feet  south  of  river 1  4915 

Shoals,  water  surface i  411 

Nail  In  root  of  black-oak  tree,  200  feet  west  of  river '  '     ^MlC 

Water  surface 1  441 

Nail  in  root  of  black-oak  tree,  25  feet  west  of  river 1  44S.0 

Water  surface .- '  44p 

Nail  in  root  of  red-oak  tree,  Crafts  Ferry,  10  feet  west  of  river j  4a4r 

Mouth  of  creek,  water  surface j  tc 

Aluniinum  tablet  marked  "4W  Atlanta,"  in  rock,  00  feet  west  of  river,  125  fe«t 

west  of  boat  landing.  Crafts  Ferry I  44aa( 

Foot  of  Turners  Shoals,  water  surface 1  4|7 

1  lead  of  Middleton  Shoals,'  water  surface 4K 

Nail  in  root  of  small  ^lack-oak  tree,  125  feet  west  of  river,  opposite  Barnes  Islaiid.l  40.11 

Water  surface I  4n 

Njiil  in  root  of  dogwood  tree  on  top  of  cliff,  300  feet  west  of  river '  is.4 

Nail  in  root  of  wiHow  stump,  west  edge  of  river I  4S.dt 

Fr>ot  of  Middleton  Shoals,  water  surface '  4H 

Nail  in  root  of  post-oak  tree,  20  feet  west  of  river «. ;  4B. jl 

Nail  in  root  of  water-oak  tree,  20  feet  west  of  river,  Towells  Ferry HiS 

i'owell.s  Ferry,  water  surface '  4B 

Water  s.'rfji''c ■  4]| 

Nail  in  top  of  white-ash  stob  150  f(>et  west  of  river,  0.8  mile  south  of  Powells  Ferry.  4M,9 

Head  of  (ireggs  Shoals,  water  surface i  4H7 

Black  Forr>',  nail  in  n)ot  of  birch  tree,  25  fi-et  west  of  river fSLKT 

Black  Ferry,  water  surfact> '  4ja  9 

Nail  in  root  of  (K'tagon  burnt  tn>e  stump,  a'iOfeet  east  of  river ■  4JLW 

Mouth  of  creek,  water  surface I  40 

Nail  in  root  of  per8inimon-tn»e  stump,  350  feet  east  of  r.ver 4UlS 

Mouth  of  branch,  water  surface 407 

<^)l)<>sito  mill,  water  surface 406 

Mouth  of  Clearwater  Creek,  water  surface 4Q6 

Nail  in  r(.H)t  of  i>ersimmon  tre<-,  140  feet  southwest  of  small  branch,  390  feet  east  of  , 

river 4]4.:» 

Mouth  of  Alh'UsCn'ek.  wat«'r  8nrfa4'e 4M 

IlariM-rs  Ferry,  nail  in  root  f)rwater-ouktrei>,  south  side  of  road,  20  feet  east  of  river.  412.S 

I  larpers  F<'rrV,  water  surface 409 

I ligh-waler  niurk 4M 

Uroii2(>  tablet  marked   '420  Atl.^nta,"  in  l.mestone  nn'k  side  of  brook,  2fi0  Jfeet 

soul  hwe.st  of  W . .] .  Taylor  house 4ISL 14 

Mouth  of  branch,  water  surface ■  40c 

I{ueker.s  and  Tuckers  Ferry,  nail  in  side  of  will(»w  tn>e.  40  feet  southeast  of  and  5 

U'ot  west  of  river 40i • 

Kuckers  and  Tuckers  Ferry,  water  surfai-e 401 

I I  igh-wii  t  er  mark .' 418 

Water  surfac*' 400 

Water  surface SBP 

•Nail  in  root  of  wliitt'-hickory  stumi),  50  fj-et  north  of  river.  W  feet  west  of  Bnfl^Uih 

Cn-ek 417.11 

Mouth  of  Kngb.sh  Cnn-k.  water  surface 30 

Water  surface  900  fe<'t  south  of  head  of  Md'aulevs  Island JB7 

McCauleys  Ferr>'.  nail  In  root  of  ash  stiunp,  40  fwt  west  of  river 4)7.11 

McCauleys  Ferry,  wat er  surface 97 

Nail  in  root  of  r>eech  tnv,  l.'iO  feet  north  of  river 4)7.31 

Water  surfai'c 96 

Mouth  of  bra nch 96 

Nail  in  root  of  walnut  In'e,  50  fwt  east  of  river IBS.  iT 

Mo84'leys  Ferry,  nail  in  root  of  walnut  tree,  50  feet  east  of  rlv*  r ' 

MoMeVs  Ferr>-.  water  surface i 

Water  'surface*. j 

Water  surface 91 

1  lead  of  large  falls,  water  surface 

Nail  in  root  of  tw-n  pine  tn'e.  .tO  Uh-I  east  of  river ■ 

CherokH'  Shoals,  water  surface I 

Water  surface | 

NhII  in  root  of  oak  tree.  125  fwt  east  of  river 1  3BL7S 
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as  an  Ttigaloo  and  Savannah  rivers  from  head  of  Tugaloo  River  to  Augusta — Con. 

AH  RIVER  FROIC  JUNCTION  OP  SENECA  AND  TUGALOO  RIVERS  TO  BROAD 

RIVE  R— Continued. 


Description  of  points. 


Elevation 

above  sea 

level. 


^ater  surface 

ail  in  root  of  white-oak  tree,  40  feet  west  of  river,  Carters  Island,  ferry 

'^ater  surface 

outh  of  Rocky  River,  water  surface 

'"ater  surface '. 

ronze  tablet  marked  "  383  Atlanta,"  abutment.  Seaboard  Air  Line  bridge,  east 

side  of  bridge 

all  in  root  of  oak  tree,  15  feet  north  of  river,  lower  end  of  Watkins  Island 

ail  In  side  of  dead  stump,  on  mainland,  150  feet  southwest  of  Watkins  Island  . . . 

ead  of  Trotters  Shoals,  water  surface 

loals,  water  surface 

ead  of  island,  water  surface _ 

'ater  surface. .'. 

ail  in  stob  75  feet  west  of  river 

nd  of  Calhouns  Island,  water  surface 

ail  in  root  of  black-ash  tree,  60  feet  southwest  of  river 

rotters  Shoals,  water  surface 

'ater  surface 

olnt  on  rock,  bottom  of  cliff 

ail  in  root  of  triple  cedar  tree,  75  feet  west  of  river,  Calhouns  Ferry 

'ater  surface 

'ater  surface 

ail  in  root  of  pine  tree  in  path,  50  feet  southwest  of  river 

outh  of  creek,  water  surface 

'ater  surface 

ail  in  root  of  Spanish  oak,  400  feet  west  of  river,  10  feet  southeast  of  road 

'ater  surface 

ail  in  root  of  hickorv  tree  in  footpath,  on  top  of  steep  hill,  200  f^et  west  of  river 

'ater  surface .' 

'ater  surface 

ronze  tablet  marked  "320  Atlanta,"  in  large  rock,  50  feet  west  of  river,  2.5  miles 

southeast  of  Calhouns  Ferry 

'ater  surface 

'ater  surface 

'ater  surface 

ail  in  root  of  water  oak,  300  feet  north  of  old  mill,  10  feet  west  of  river 

'ater  surface 

'ater  surface 

outh  of  branch,  water  surface 

ail  in  root  of  dead  birch  tree,  10  feet  west  of  river 

'ater  surface 

peek 


arks  Ferry,  copper  tack  in  root  of  water  oak,  200  feet  west  of  river. 

arks  Ferry 

i^-water  mark 

500  feet  below  creek,  water  surface 

>pper  tack  in  side  of  gum  tree,  50  feet  west  of  river 

'ater  surface 

ail  in  root  of  dead  black  gum,  east  side  of  road,  Petersburg  Ferry. . 
outh  of  Broad  River 


ail  in  root  of  water  oak,  south  side  of  ferry  road 

ronze  tablet  marked  "  328  Atlanta,"  in  bnck  wall  of  R.  L.  Cade' 


s  store,  Lisbon 


40 


Feet. 
374 
382.52 
373 
372 
371. 

382.161 

375.70 

374.50 

367 

364 

362 

358 

367, 

356 

365.01 

353 

351 

354.27 

348.39 

340 

336 

341.32 

329.7 

328 

338.61 

325 

360.67 

322 

318 

319.252 

313 

308 

304 

305.90 

301 

299 

292 

300.21 

291 

289 

309.13 

287 

307 

285 

299.66 

284 

293.41 

281 

295.77 

327.850 


SAVANNAH  RIVER  (FROM  BROAD  RIVER  TO  AUGUSTA). 


rater  surface 

testers  Ferry,  6>inch  willow 

esters  Ferry,  water  surface 

rater  surface 

welve-inch  pine  opi>oslte  Goat  Island . 

rater  surface 

rater  surface 

rater  surface 

!outh  of  branch,  water  surface 

rater  surface 

rater  surface 

ix-hich  willow  at  Rimsons  Ferry 

pposite  Murray  Island,  water  surface. 

rater  surface 

rater  surface 

rater  surface 

welve-inch  birch,  at  Barksdales  Ferry 

rater  surface 

en-Inch  willow,  near  branch 


279 

295.20 

277 

276 

303 

276 

275 

274 

273 

272 

271 

280.59 

270 

269 

267 

267 

281.07 

266 

276.51 
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WATER  RESOURCES   OF   GEORGIA. 


Elevations  on  Tugaloo  and  Savannah  rivers  from  head  of  Tugaloo  River  to  AugtuUt-Ox. 

SAVANNAH  RIVER  (FROM  BROAD  RIVER  TO  AUGUST  A  )-<Contlniied. 


140. 

141. 

141. 

142 

142. 

142.8 

142.  H 

143.4 

143.8 

144.4 

144.  t) 

144.8 

145.1 

145.4 

140.1 

14('>.4 

147.1 

147.0 

148.4 

149.1 

14».  1 

149.1 


Dis- 
tance. 


MiUs. 

10K.1  ; 

108.6  , 

109.1  , 

109.0 

110.8  ' 

112.1  ' 

112. 1  i 

113.1  I 

114.3  ; 

114.3  I 

115.1  I 

115.3  i 

115.8  I 

110.0 

117.3 

117.0 

117.0 

118.4 

118.8 

119.3 

120.1 

121.1 

121.1 

122.1 

122.8 

123.4 

123.4 

123.8 

124.1 

124.8 

125.8 

12l>.3 

126.3 

120.4 

127.1 

127.fi 

128.0 

129.0 

131.1 

131.1 

131.8 

132.4 

133.4 

134.4 

135. 0 

135.  (J 

135.  () 

130.0 

137. 0 

137.8 

138.0 

139.4 

140.4 

4 

(i 
(> 
8 
8 


Doscriptlon  of  points. 


'  EknOgi 

1  aboTCM 


Im. 


Water  surface , 

WaU»r  surface ' 

Water  surface 

Mouth  of  small  branch ' 

Mouth  of  small  branch 

Water  surface •. 

Eight-Inch  cotton  tree  at  Dog  Ferr>',  mouth  of  Little  River  (of  South  C«roliniL) • 

Mouth  of  Hawes  Creek 

Thirty-inch  cotton  trtH)  at  Ferguson  Ferr>- '■ 

Water  surface 

Head  of  Point  Lookout  Shoals 

Foot  of  Point  l.,ookout  Shoals 

Water  surface 

Mouth  of  1.4in(iram  Crw»k 

Water  surface 

Twenty-four-inch  pine,  60  fet»t  from  river,  near  a  rocky  hill ' 

Water  surface 

Water  surface 

Water  surface '. 

Mouth  of  Jordan  Cnx'k 

Mouth  of  small  branch ' 

Prices  Ferrj',  30-inch  cotton  Inn* 

Prlws  Ferry,  water  surface ' 

Water  surface 

Water  surfac*' 

Kllcrease  Ferry,  foot  of  Long  Shoals,  24-inch  cotton  tree " 

Kilcxease  Ferrj',  water  surface I 

Water  surface 

Elghteen-inch  cotton  tree  above  old  channel  way , 

Mouth  of  Owl  Branch,  water  surface '. 

Head  of  Little  River  Shoals,  water  surface i 

Foot  of  Little  River  Shoals,  water  surface 

Six-inch  willow,  mouth  of  Little  River  of  Cieorgla 

Mouth  of  Keg  Creek,  water  surface i 

Bench  mark  on  8-inch  gum  below  ditch 

riead  of  Scotts  Shoals,  water  surface I 

Foot  of  Scotts  Shoals,  water  surface ■ 

Lukes  Ferry,  water  surface ■ 

Bench  mark  on  8-inch  crooked  willow , ! 

Water  surface i 

Water  surface ' 

Mouth  of  Big  Kiokee  Cnvk,  water  surface I 

Mouth  of  Little  Klokec  Cnt»k,  water  8urfact> j 

llarveys  Falls,  water  surface , 

Water  surface : , 

Woodlawn,  l)ench  mark  on  beam  over  last  pier  of  bridge , 

WoodlaiiMi,  water  surface , 

Furys  Ferrj',  on  0-inch  pine 

Head  of  Pine  Log  Shoals,  water  surfact* 

Foot  of  Pine  Log  Shoals,  wat<*r  surface 

Water  surface : 

Wat<T  surface 

Above  branch,  10-inch  sycamore 

Water  surface 

Ten-inch  willow,  mouth  of  Steven.s  Crwk 

Water  surfac*' 

Above  dam,  water  surface 

Below  dam,  water  surface 

Headwater  in  canal  Inflow  locks 

B(?nch  mark  at  lock.s,  top  of  masonry 

Water  surface  at  waste  gate .' 

Wat**r  surface 

Water  surface 

Headwater  in  canal 

Bf^nch  mark  on  10-inch  pine  near  canal  bunk 

Headwater  in  canal 

Water  surfaw  at  waste  gate 

Wat*^r  surface 

Headwater  in  canal  at  city  pumping  station 

Water  surfac*^ 

War>\ick  Manufacturing  Co.  tailrace  and  wastewier,  wat«*r  surface 

J.  V.  King  tailrace.  water  surface 

Hawks  (Jully ,  water  surface 

Bench  mark  marble  slab,  corner  Fiftwnth  and  Broad  stn'ets 

Zero  of  gage  at  Onter  stn^et .  Augusta,  Ga 


Fett. 

m 

m 
as 

as 


3fc 
» 

SIS 

siei 

2» 
335 
S( 
231 
23D 

sun 

20S 

1» 
SOGl* 

ir 
i» 

19LS 

m 

3BLM 
UV 

uo 
in 

19.7. 

m 

ITS 
17T 
175 
174 

in 
mi3 

171 

U&# 

1« 

1(6 

IM 

le 

iTi.n 
\m 

IS 

is 
ifi 
ui 
i«i«( 

VR 
135 

us 

1» 
ms 

ISO 
137 
IS 
150 
Il8 
lU 

111 

lOB 

9&r 
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SUBVEY   OF  CHATTOOGA   RIVER. 

The  eleyations  in  the  following  list  are  based  on  an  aluminum 
tablet,  marked  ''1050  M.  C,"  at  the  Washington  street  entrance  to 
the  State  capitol  at  Atlanta,  the  elevation  of  which  is  accepted  as 
1,049.546  feet  above  mean  sea  level.  The  initial  point  upon  which 
these  levels  depend  is  a  bench  mark  of  primary  levels  of  the  Tugaloo 
and  Savannah  River  survey  at  the  mouth  of  Chattooga  River.  The 
elevations  accord  with  the  1903  adjustment. 

The  leveling  was  done  for  the  U.  S.  Geological  Survey  in  1903  by 
Thomas  B.  O'Hagan,  levelman,  imder  the  direction  of  Carroll  Cald- 
well, field  assistant. 

ElevatioTis  on  Chattooga  River  from  mouth  of  Chattooga  River  to  Russell  Bridge^  Georgia.^ 


Dis- 
tance. 


Mil€8. 

0.0 
0.0 

0.0 

a2 
a? 

1.0 
1.2 
1.9 
1.9 
2.1 
2.6 
3.0 
4.0 
4.0 
4.1 
4.5 
4.7 
4.9 
4.9 
5.0 
5.1 
5.2 
5.3 
5.6 
5.6 
5.6 
5.8 
6.1 
6.3 
6.7 
7.0 
7.2 
7.4 
7.4 
7.6 
7.6 
7.8 
&0 
&2 
&4 
&5 
&6 

ao 

0.5 

as 

10.0 
10.0 
10.0 
10.0 
10.0 

ia5 

10.6 


Description  of  points. 


Elevation 

above  sea 

level. 


Tallolah  and  Chattooga  rivers,  100  feet  north  of  Junction,  point  on  rock 

Tailuiah  and  Chattooga  rivers,  white-oak  tree  75  feot  woat  of  jonction  of,  25  fe«>t  ! 

north  of  Tailuiah  River,  nail  in  root  of  oak  tree I 

Tailuiah  and  Chattooga  rivers,  water  surface ' 

Water  surface ; 

Mouth  of  stream,  water  surface ! 

Worse  Creek,  month  of,  water  surface 

Water  surface ' 

Small  stream  on  nortb.  edge  of  river,  Spanish  oak,  nail  in  root  of ' 

Water  surface ' 

Water  surface i 

North  side  of  river,  point  on  rock ' 

Water  surface i 

East  side  of  river,  point  on  rock ' 

Water  surface i 

Water  surface 

Mouth  of  creek,  water  surface 

Wate  r  surface 

East  side  of  river,  point  on  rock 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Mouth  of  stream,  head  of  shoals,  water  suriocv' 

Camp  Creek,  mouth  of,  water  surface 

Trail  Ford,  poixit  on  rock  20  feet  east  of  river 

Trail  Ford,  water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Cliff  Creek,  mouth  of,  water  surface 

Cliff  Creek,  300  feet  above,  east  side  river,  point  on  rock 

Water  surface 

Chechero  Creek,  mouth  of,  water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface *. 

Water  surface 

Water  surface 

Water  surface 

Water  Burhtoet 

East  side  of  river  on  edge  of  bank,  point  on  rock 

Water  surface 

Iron  bridge.  South  Carolina  side,  iron  bar  under  bridge,  point  on 

Iron  bridge,  water  surface 

High  water 

Water  surface 

Mouth  of  creek,  water  surface 

a  Seven  miles  north  of  Russell.  S.  C. 


Feet. 

761.29 

762.21 

754 

759 

763 

765 

766 

776.27 

772 

775 

788.63 

779 

851.51 

o4H 

809 

802 

899 

918.27 

919 

929 

939 

Wif 

954 

961 

967.50 

962 

969 

979 

969 

999 

1,000 

029 

035 

045.26 

,039 

,049 

,050 

,069 

,079 

,089 

,099 

,109 

,119 

,129 

,149 

,152.43 

,159 

,168.95 

,166.3 

.177 

,169 

,173 
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Elevations  on  ChcUtooga  River  from  mouth  of  Chattooga  River  to  RtLSseU  Bridge,  Geor^ 

Continued. 


MiUs. 
10.6 
10.8 
11.0 
11.4 
11.7 
12.0 
12.5 
12.7 
12.9 
13.0 
13.2 
13.6 
13.8 
14.0 
14.0 
14.5 
14.7 
15.0 
15.7 
16.0 
16.6 
16.8 
16.9 
17.0 
17.4 
17.8 
18.0 
18.7 
18.7 
1&9 
19.1 
19.2 
19.0 
19.7 
19.8 
20.0 
20.0 
20.2 
20.6 
20.7 
20.8 
21.0 
21.2 
22.0 
22.1 
22.3 
22.7 
23.0 
23.0 
23.0 
23.8 
23.8 
24.8 
25.2 
25.2 
26.0 
26.3 
26.4 
26.4 
26.8 
27.1 
27.9 
28.0 
28.7 
29.7 
30.6 
30.6 
30.6 


Head  of  falls,  water  surface. 
Mouth  of  stream,  water  surface. 
Water  surface. 

Water  surface 

Mouth  of  stream,  water  surface 

Water  surface 

50  feet  south  of  island,  east  side  of  river,  10  feet  from  bank,  point  on  rock. . . 

Water  surface 

Water  surface 

Water  surface 

Mouth  of  stream,  water  surface 

Water  surface 

South  Carolina  side  of  river,  at  large  cliff,  point  on  rock 

Water  surface 

Mouth  of  Fall  Creek,  water  surface 

Water  suifaoe 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Rich  Creek,  mouth  of,  water  surface 

Water  surface 

South  Carolina  side  of  river,  point  on  rock 

Water  surface 

Water  surface 

Sandy  bottom,  1,000  feet  bdow,  east  side  of  river,  point  on  rock 

Water  surface 

Water  surface 

East  side  of  river,  point  on  rock 

Water  surface 

300  feet  below  falls,  at  bend  in  river,  point  on  rock 

Foot  of  falls,  surface  of  water 

Head  of  falls,  water  surface 

Water  surface 

Rock  Creek,  mouth  of,  water  surface. 

Sand  ford,  whter  surface 

Sand  ford,  75  feet  north  of,  15  feet  east  of  river,  nail  in  root  of  white  oak  tree. 

Water  surface 

Water  surface 


Dick  Creek,  mouth  of,  water  surface. 
Water  suruoe 


East  side  of  river,  point  on  rock 

Water  surface J 

Water  surface 

Water  surface 

4  feet  east  of  river,  nail  in  root  of  pine  tree 

Water  surface 

Earl  Ford,  100  fteet  below  ford,  east  side  of  river,  point  on  rock 

Eari  Ford,  water  surface 

Warwoman  Creek,  mouth  of,  water  surface 

South  side  of  river,  point  on  rock 

Water  surface , 

Water  surface 

West  side  of  river,  point  on  rock 

Water  surface 

Horseback  Ford,  water  xurface. 

Water  surface 

Ford,  65  feet  above,  north  side  of  river,  nail  in  live  stob  (whit«-oak  tree) 

Water  surface 

Water  surface 

Water  surface 

Barlow  stream,  center  of  river,  point  on  rock 

Water  surface 

Long  Bottom  Ford ,  east  side,  nail  in  fork  of  sugar-maple  tree 

Small  stream,  mouth  of  river  at,  water  surface 

West  fork,  mouth  of,  water  surface 

Wooden  bridge  above  Russell,  S.  C,  snuttiweist  side  of  bridge,  point  on  bolt. 
Bridge,  water  surface 


Ft 

1. 
1, 
1, 
1. 
1, 
1, 
1, 
1, 
h 
1. 
1. 
1. 
1, 
1, 
1. 
1, 
1. 
1, 
1, 
1. 
1, 
1, 
1, 
1. 
1. 
1, 
1. 
I. 
1, 
1, 
1, 
1. 
1, 
1. 
1, 

1; 

1, 
1, 
1) 
1, 
i> 
1, 
1. 
1. 
I 
1 

1 
1, 
1 

i; 

1 

i; 
1 
1 
1 
1 
1 
1 
1 
] 
1 
1 
1 
1 
1 
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SURVEY   OF   BROAD   RIVER. 

elevations  in  the  following  list  are  based  on  a  bronze  tablet  in 
:  wall  of  R.  L.  Cade's  store  at  Lisbon,  Ga.,  marked  ''Atlanta 
ihe  elevation  of  which  is  accepted  as  327.850  feet  above  mean 
el  in  accord  with  the  1903  adjustment  of  the  precise  level  net. 

leveling  was  done  in  1903  for  the  United  States  Geological 
'  by  Thomas  B.  O'Hagan,  levelman,  under  the  direction  of 

Caldwell,  field  assistant. 

riHitUxns  on  Broad  River  from  mouth  to  Harrison  Bridge,  near  Ckimesville. 


Description  of  points. 


isbon.  mouth  of  Broad  River,  870  feet  northwest  of,  south  side  of  ferr>'  road,  nail 

in  twin  water  oak 

road  River,  mouth,  water  surface 

road  River,  870  feet  northwest  of  mouth,  high-water  bench  mark 

mall  stream  near,  water  surface 

Ill  Ford  Shoals,  loot  of,  water  surface 

Ill  Ford  Shoals,  middle  of,  water  surface 

Ill  Ford  Shoals,  head  of,  water  surface 

ill  Ford  Shoals,  200  feet  east  of  river  near  Much  elm  tree,  nail  in  line  stob 

anter  of  bend,  water  surface 

De  Bose  Ferry,  300  feet  above,  water  surface 

nthony  Shoals,  foot  of,  water  surface 

nthony  Shoals,  water  surface 

nthony  Shoals,  at  large  bend  in  river,  surface  of  water 

nthony  Shoals,  at  rocK  clifl,  water  surface 

nthony  Shoals,  at  rock  clifl,  point  on  rock  1  foot  west  of  river 

nthony  Shoals,  water  surface % 

nthony  Shoals,  water  surface 

nthony  Shoals,  In  front  of  factory,  water  surface 

nthony  Shoals,  at  dam,  east  edge  of  river,  nail  in  root  of  birch  tree 

nthony  Shoals,  at  dam,  water  surface , 

nthony  Shoals,  head  of,  water  surface , 

urton  Ferry.  6  feet  south  of  river,  nail  in  root  of  Spanish-oak  tree , 

urton  Ferry,  water  surface , 

urton  Ferry,  high  water 

'ater  surface , 

outh  of  creek,  water  surface 

I  feet  south  of  river,  25  feet  east  of  creek,  nail  in  sweet-gum  tree 

'ater  surface 

akers  Ferry,  small  shoals,  water  surface 

akers  Ferry,  20  fteet  southwest  of  river,  nail  in  root  of  large  birch  tree 

akers  Ferry,  water  surface 

'ahacbe  Creek,  mouth  of,  water  surface 

ells  Bridge,  north  side,  nail  in  joist 

ells  Bridge,  water  surface 

eUs  Bridge,  high  water 

ells  Bridge,  floor  of 

ells  Bridge,  260  feet  north  of  river,  large  pine  tree  near  path  to  river,  nail  in  trre. . . 

oath  of  small  stream,  water  surface 

fUling  Creek,  mouth  of,  water  surface 

[)ot  of  shoals,  water  surface 

ish  dam,  foot  of,  water  surface 

Ish  dam,  head  of,  water  surface , 

lah  Dam  Ferry,  north  side  of  river,  nail  in  root  of  large  water-oak  tree 

Ish  Dam  Ferry,  south  side  of,  nail  in  root  of  gum  tree 

lah  Dam  Ferry,  water  surface 

'ater  surface "... 

oith  of  river,  point  on  rock 

ater  surface 

rimes  Old  Ferry,  edge  of  river,  nail  in  root  of  white-oak  tree 

rimes  Old  Ferry,  water  surface 

0  feet  south  of  river,  25 feet  south  of  river  road,  nail  in  root  of  Spanish  oak 

outh  of  Urge  creek,  water  surface 

ine  grove,  4D0  feet  north  of  river,  900  feet  west  of  large  cirek,  nail  in  root  of  pine 
tree 


attox  Bridge,  north  side,  nail  in  plank 

attox  Bridge,  floor 

attox  Bridge,  water  surface 

attox  Bridge,  high  water 

ock  cliff,  near,  40  feet  south  of  river,  nail  in  root  of  gum  tree. 
'ftter  soifaoe 


Elevation 

above  sea 

level. 


Fret. 

29&77 

280 

300 

281 

281 

288 

280 

304.9 

301 

392 

293 

295 

307 

310 

311. 57 

319 

329 

330 

347.77 

351 

355 

36t44 

355 

364 

355 

356 

367.59 

356 

356 

364 

357 

360 

375.60 

360 

386 

393.2 

37&34 

361 

362 

363 

365 

368  . 

374.35 

374.87 

368 

368 

38&66 

370 

37&61 

371 

3e8.89 

372.8 

3(;a51 

401.35 

404 

374 

400 

397.88 

377 
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Elevations  on  Broad  Rivfrfrom  moulh  to  Harrison  Bridge,  near  Cam«tPt22e— Co 


I 

Dis-  j 

tancv.  I 

1 


Deterlptlon  of  points. 


25w2 
25.2 
25.2 
25.5 
2tl.O 
2e.7 
2e.7 
28.0 
2&5 
28.5 
'28.  U 
28.  H 
30.0 
30.9 
.'U.O 
31.3 

31.3 
32.4 
32.9 
32.9 
32.9 
33.4 
33.4 
;{4.0 
34.4 
34.4 
34.4 
34.7 
34.7 
Ml 
35.9 
35.9 
35.9 
3»i.s 
37. 5 
37.  .'i 

37.  H 
37.9 

38.  (i 
39.0 
39.0 
39.0 

30.1 
39.1 
39.4 

:».8 

39.x 
39. 8 
40.4 
40.4 
40.  r. 
41.1 
41.1 
41.4 

41.4 

40  «> 

42.7 
42.7 
42.7 
43.0 
43.3 
43.3 
43.  H 
43.8 
44  2 

44  (i  i 

44  () ; 

45  5  ! 
45  5  < 
45. 5  i 
4.\(>  I 

4().  2  ; 

4«i.  5  ' 

r 


4(i.  5 
40. 5  . 
47.7  ■ 

48.0  I 


Jones  Ferrj*.  east  side,  nail  in  root  of  water-oak  tree 

Jones  FeiT)',  water  surface 

Jones  Ferry,  high-water  mark 

Jones  Fern-.  0.3  mile  abo\-e.  40  feet  west  of  ri\-er,  nail  in  white-oak  tree 

Surface  of  water 

Millstone  Crcik,  mouth  of.  Wfeet  eastof,  i5fe  t  south  of  river,  nail  in  stdeofeUfr..' 

Millstone  Creek,  water  surfuce 

Ciold  Mine  Cliff,  water  surface 

Horseshoe  tiend,  head  of,  150  feet  south  of  rivi>r,  in  cornfield,  nail  in  Spanish  ask.. 

Do\*e  Creek,  mouth  of,  water  surface 

Bend  in  river,  water  surface 

W  u  ler  8  u  rface 

21*0  feet  north  of  river,  nail  in  root  of  pim>  treit 

Water  surface 

Martin  Old  Ferrv,  near  Hpring.  point  on  rock 

Junction  South  ^ork  and  Broad  lUver,  southwest  point  of  rivBrs,  nail  inside  of ' 

hi  rch  t  ree 

Water  surface 

Detweiler  F**rry,  foot  of  shoals,  water  surface 

Detweiler  Ferry,  east  side,  edgL>  of  water,  slanting  Spanish  oak,  nail  in 

Detweiler  Ferry,  head  of  shoals,  water  surface , 

Detweiler  Ferr>',  high  water 

S<'aboard  Air  Line  bridge,  abutment,  east  side  of  river,  350  feet  from ' 

84>aboard  A  ir  Line  bridgi<i,  water  surface 1 

Moores  Shoiil.s,  water  surface ' 

Old  Mill,  25  feet  east  of  river,  point  on  rock 1 

OM  Mill,  mouth  of  stream,  water  surface 1 

Moores  Shoals,  head  of,  water  surface 

Bells  Ferr>',  (>dge  of  river,  2  fei^t  from  road  overhanging  Spanish  oak \ 

B«',ll8  Ferr>',  water  surface 

Bells  Fern*,  high  water 

llurpers  Ferry,  north  sldt*  of  river,  east  8id<»  ferr>'.  nail  in  root  of  blaek-giim  trw.. 

Harpers  Ferry,  water  surface * 

HarjM'rs  Forr>*,  high  water ' 

I  lolly  Branch,  mouth  of,  water  surface 

Moons  Ferry,  ea.'«t  of  f«»rry,  nail  in  side  of  white-oak  tnn' 1 

Moons  Ferrj',  water  surface 1 

Water  surface \ 

Mouth  of  cnx'k,  water  surface •. 

Pay  ton  Shoals,  foot  of.  wat4»r  surfact* 

ray  ton  Shoals,  east  side  of  riviir.  nail  in  sywimon*  tree 1 

Payton  Shojils,  h<»ad  of,  water  8urfac«». 

South  Payton  Ferry,  25  fo<.'t  from  river,  eiist  side  of  ferry,  nail  In  side  of  dnod  willov , 


tree. 


Payton  Ferr>',  water  surface 

Payton  Ferr\',  high  water 

Pay  ton  Ferrj'.  N'o.  2,  head  of  shoals,  water  surfae«« 

Victory  Feri^*,  overhanging  birch  tn.M»,  nail  in  side  of 

Victory  Ferr>',  water  surface 

Victor}'  Ferry,  high  water 

Moons  Ferry,  nail  in  root  of  whit4^)ak  tree 

Moons  Ferry,  foot  of  shonis,  water  surface 

Moons  Shoal.s.  hejid  of,  water  surface , 

Bend  in  riv(T,  1,500  feet  east  of  Mill  Creek.  I'ast  sidi>  of  river,  point  on  rock. 

Water  surface , 

Mill  Shoal  Creek,  mouth  of,  water  surface 

Water  surface 

Head  of  shoals,  water  surface , 

Moores  Ferry,  west  side  of,  large  spriic«»  tn'e,  nail 

Moores  Ferry,  water  surface 

Moores  Ferry,  high-water  mark 

Moon>8  Shoals,  at  spring,  foot  of  shoal,  8urfae«»  of  water 

Shoals,  water  surface 

Moores  Shouls,  point  on  r(X*k 

Browns  Ferry,  bimit  stump  northeast  of  river,  nail  in 

Browns  Ferry,  near  head  01  Moon's  Shoals,  water  surface 

Mwrn^s  Shoals,  head  of,  water  surface 

Dudleys  Shoal,  oast  bank  of  river,  point  on  rock 

I )udlevs  Shoal,  water  surfao' 

Dudley  Ferry,  biack-gmn  tree,  north  side  of  ferry,  nail  in  root 

Du<lley  Ferry,  water  surface 

Dudley  Ferry,  high-water  mark 

Br>'arit  Shoals,  foot  of,  water  surface 

Brvant  Shoals,  head  of,  water  siu^act* 

Sawmill.  Spanish-oak  tree,  50  f<»et  from  river,  nail  in  root  of 

Water  surface 

I  lead  of  shoals,  water  surface 

North  side  of  river,  1.2  miles  l)elow  Blue  Cn»ek,  point  on  rock 

Water  surface 

Mouth  of  Blue  Creek,  water  surface 
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m  Broad  River  from  mouth  to  Harrison  Bridge  j  near  Camesville — Continued. 


Dencriptlon  of  points. 


r  surface 

bridge,  east  side  of  river,  nail  in  floor  of 

:e  floor 

r  surface 

•water  mark 

h  of  stream,  foot  of  shoals,  water  surface 

of  shoals,  water  surface 

?r8  Creejc,  Just  below  bend  in  river,  water  surface 

ers  Creek,  mouth  of,  head  of  shoals,  water  surface 

r  surface 

h  of  stream,  water  surface 

58  Ferry,  2  feet  from  river,  nail  in  root  of  large  red-oak  tree 

js  Ferry,  mouth  of  Hudson  River,  water  sunace 

r  surface 

Bridge,  southeast  comer  of,  nail  in  side  of  white-oak  tree 

Bridge,  water  surface 

Bridge,  high  water  mark 

of  shoals,  water  surface 

of  shoals,  water  surface 

r  surface 

:,  60  feet  southeast  of  mouth  of,  nail  Ln  white-oak  tree 

h  of  creek,  water  surface 

h  of  stream,  water  surface 

ie  Broad  and  Broad  rivers,  fork  of,  walnut  tree,  75  ft.  west  of  fork,  nail  in  side 

r  sunface 

le  bridge,  northwest  side  of,  nail  in  plank 

r  surface 

•water  mark 

:e  floor 

of  shoals,  water  surface 

r  surface 

•  Creek,  6  miles  below,  large  rock  projecting  out  from  bank,  point  on 

,  shoal  in  river 

'  Creek,  mouth  of 

on  east  side  of  river,  point  on  rock 

r  surface 

lam,  water  surface 

r  surface 

in  river,  east  side,  point  on  rock  cliff 

)  Shoal,  head  of 

ns  Creek,  mouth  of 

oak  tree,  75  feet  north  of,  nail  in  north  side  of 

r  surfaee 

r  surface 

sons  Bridge,  east  of,  north  of  river,  nail  in  root  of  Spanish  oak 

:e  floor t 

r  surface 

•water  mark 


Elevation 

above  sea 

level. 


Feet. 
521 

546.44 
648.8 
523 
548.1 
523.7 
526 
545 
529 
532 
535 
541.75 
537 
541 

561.78 
542 
509 
548 
562 
554 
563.30 
556 
556 
57&16 
557 
581.11 
563 
576 
584 
570 
573 

581.02 
580 
581 

501.15 
564 
586 
588 
508.50 
501 
502 

603.49 
503 
594 
607.07 
613.7 
506 
612 
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GENERAL   STATEMENT. 


itended  that  the  foregoing  lists  of  water  surface  elevations 
)  main  river  and  tributaries  above  Augusta  shall  give  full 
)\eie  data  in  regard  to  the  total  fall  and  its  distribution  on 
ams: 

5ord  of  the  hydrographic  stations  at  Augusta,  Ga.,  Calhoun 
I,  and  Fort  Madison,  S.  C,  on  Savannah  and  Tugaloo  rivers, 
>n  Broad  River,  and  Tallulah  Falls  on  Tallulah  River  will 
^is  for  estimating  the  amount  of  water  flowing  at  all  points, 
following,  attention  is  called  to  certain  important  shoals  and 
grouping  of  shoals  into  proposed  powers,  and  mention  is 
some  of  the  conditions  relative  to  developing  these  powers, 
\  to  powers  already  utilized. 
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TALLULAH   RIYEB. 

From  the  mouth  of  Popcorn  Creek,  near  the  headwaters,  dovni 
mouth  of  Tiger  Creek,  a  distance  of  25  miles,  the  fall  is  265  feet, 
as  can  be  seen  from  the  list  of  elevations  is  almost  umf onnly  disti 
uted,  being  slightly  more  than  10  feet  to  the  mile.     At  a  few  pointsi 
the  section  the  drop  is  from  5  to  10  feet  in  a  short  distance,  and 
small-power  sites  are  available.     In  the  next  4  miles  below 
Creek  the  fall  is  55  feet.     This  reaches  the  head  of  the  rapids  a1 
Tallulah  Falls,  at  which  point  there  is  an  excellent  location  for  a 
storage  dam.     The  fall  from  here  down  to  the  head  of  Tallulah  Fi 
proper  is  110  feet.     Somewhere  in  this  section  the  water  should 
diverted  to  a  canal  if  the  falls  proper  should  ever  be  developed  intoi 
water  power,  as  by  beginning  the  canal  at  high  enough  elevation 
can  be   put  on  comparatively  good  ground  outside  the  gorge, 
large  water  power  can  be  developed  in  this  section  entirely  above  tl 
falls  proper  at  a  comparatively  small  expense.     Along  Tallulah  RiTc 
beginning  at  Tallulah  Falls,  is  some  of  the  most  picturesque 
rugged  scenerj'^  in  the  Southern  States.     In  3J  miles  the  river 
from  1,414  to  754  feet  above  sea  level,  or  a  distance  of  660feet.    11 
principal  falls,  in  the  order  they  occur,  are  L'eau  D'or  28  feet,  T« 
pesta  76  feet,  Hurricane  89  feet,  Oceana  41  feet,  Bridal  Veil  17  ft 
all  occurring  within  a  distance  of  less  than  three-fourths  of  a 
The  gorge  is  very  difficult  and  dangerous  to  climb.     On  both 
are  precipitous  cliffs,  rising  in  some  places  500  feet  shear.     The  goi 
continues  to  the  Tugaloo,  except  for  one  stretch  about  one-half 
long,  where  it  opens  up  and  forms  what  is.  known  as  the  Old  Vi 
fann.     In  the  2^  miles  above  the  mouth  of  the  river  there  is  a  fall 
254  feet,  all  below  the  falls  proper,  which  could  be  used  for  poi 
without  interfering  with  Tallulah  Falls. 

WATER   POWER   ON   TUGALOO   BFTEB. 

From  the  head  of  Tugaloo  River  down 'to  the  mouth  of  Pani 
Creek,  a  distance  of  4  J  miles,  there  are  some  good  shoals,  the  tot 
fall  being  85  feet.  The  banks  arc  favorable  for  power  developmftfl 
along  the  entire  stretch.  From  Panther  Creek  to  Averys  Ferry,  ij 
distance  of  35  miles,  the  slope  is  too  gentle  and  the  valley  too  wide 
utilize  the  river  without  flooding  considerable  farming  land.  Chanc 
Shoals,  1  \  miles  below  Averys  Ferry,  begin  near  Bradberry  Ferry  anil 
have  a  fall  of  10  feet  in  three-fourths  mile.  Three-fourths  of  a  mifcl 
below  are  Hatten  Shoals,  with  a  fall  of  35  feet  in  2  nules. 
shoals  are  considered  the  finest  on  the  river;  a  45-foot  dam  at  thml 
would  back  the  water  about  4  miles,  \\dth  very  little  damage  ti 
cultivated  land.  From  tliis  point  doA^n  to  the  mouth  of  Seneci] 
River,  which  is  the  head  of  Savannah  River,  the  fall  is  14  feet  in 
distance  of  4  miles. 
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WATER   POWER   ON   SAVANNAH   RIVER. 


The  fall  in  Savannah  River  for  the  first  7  miles,  down  to  the  head 
of  McDaniels  Shoald,  is  20  feet.  At  McDaniels  Shoald  there  is  a  fall 
of  19  feet  in  3  miles.  Half  a  mile  above  the  foot  of  the  shoals,  at  the 
head  of  Harpers  Island,  is  an  excellent  site  for  a  dam  about  700  feet 
long. 

In  the  4  miles  between  this  power  and  the  next  at  Turners  Shoals 
the  fall  is  12  feet.  At  Turners  Shoals  there  is  a  fall  of  17  feet  in  about 
4i  miles.  These  shoals  begin  at  Kenly  Ferry  and  extend  to  Crafts 
Ferry.  The  river  widens  considerably  about  a  mile  below  Kenly 
Ferry.  There  are  several  good  sites  for  dams,  one  being  on  Crafts 
Island.  The  river  is  wide,  however,  requiring  a  dam  about  1,000 
feet  long. 

Half  a  mile  below,  at  Middleton  Shoals,  there  is  a  fall  of  11  feet  in 
If  miles,  with  an  excellent  site  for  a  dam  at  the  foot  of  the  shoals. 
In  li  miles  below,  the  fall  is  5  feet.  This  reaches  the  head  of  Gregg 
Shoals,  where  the  fall  is  8  feet  in  about  a  mile.  Here  the  river  runs 
between  steep  hills,  and  a  dam  would  be  about  900  feet  long. 

Half  a  mile  below  Moseleys  Ferry  are  the  Cherokee  Shoals,  having  19 
feet  fall  in  2i  miles.  This  is  a  very  fine  power  site,  as  the  river  runs 
between  steep  hills.  A  dam  would  have  to  be  1,000  feet  long,  and 
would  be  placed  about  a  quarter  of  a  mile  above  the  Seaboard  Air  Line 
railroad  bridge. 

One  and  a  quarter  miles  below  the  bridge  are  Trotters  Shoals,  with 
a  fall  of  75  feet  in  6  miles.  These  are  considered  the  finest  shoals  on 
the  river.  They  commence  at  the  foot  of  Watkins  Island  and  extend 
below  Tate's  mill  to  Coffer  Creek.  In  this  distance  there  are  numer- 
ous rocky  bluffs  where  there  are  excellent  dam  sites. 

In  the  next  5  miles,  extending  to  the  mouth  of  Broad  River,  the 
fall  is  11  feet.  From  the  mouth  of  Broad  River  down  to  Little  River, 
from  the  South  Carolina  side,  the  fall  is  slight,  being  23  feet  in  the 
distance  of  16  miles.  From  this  point  down  to  the  upper  end  of  Long 
Shoals  the  fall  is  42  feet  in  6  miles. 

The  fall  is  23  feet  in  the  next  5  miles,  extending  to  the  foot  of  Scotts 
Shoals.     From  here  to  the  Augusta  dam  the  fall  is  28  feet  in  15  miles. 

At  Augusta  the  power  is  fully  developed  by  a  dam  about  10  feet 
high  and  a  canal  7  miles  long.  The  head  is  about  50  feet.  This 
power  belongs  to  the  city  of  Augusta.  It  was  developed  in  1845-1847 
and  the  canal  was  enlarged  in  1872-1875. 

WATER   POWER   ON   CHATTOOGA   RIVER. 

Tallulah  River  imites  with  Chattooga  River  to  form  the  Tugaloo. 
Chattooga  River  contains  many  available  undeveloped  power  sites. 
From  its  mouth  to  Warwoman  Creek,  a  distance  of  23  miles,  the  river 
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flows  through  a  wild,  rugged  country,  being  in  a  gorge  almost  tk 
entire  distance,  which  results  in  a  very  narrow  and  swift  stream. 
There  are  numerous  dam  sites  along  this  distance,  the  river  being 
almost  one  continuous  shoal,  averaging  a  fall  of  32  feet  to  the  milr, 
and  having  a  fine  rock  bottom,  with  rock  cliffs  on  either  side.  From 
Warwoman  Creek  up  to  Russclls  Bridge  the  valley  is  wide  and  the  fil 
is  much  less,  being  78  feet  in  7  miles. 

WATER   POWER   ON    BROAD  RIVER. 

In  the  4j  miles  from  the  mouth  of  the  river  to  foot  of  Anthony 
Shoals  the  fall  is  13  feet,  8  feet  of  which  occurs  in  a  distance  of  1  mik 
at  Millford  Shoals. 

Anthony  wShoals  is  the  finest  power  site  on  the  river  and  is  one  of 
the  best  in  the  State,  the  fall  being  62  feet  in  a  distance  of  1}  miles. 
Several  plans  have  been  proposed  for  developing  the  power.  Prob- 
ably the  best  plan  is  to  build  a  dam  near  the  upper  end  of  the  shoil 
high  enough  to  raise  the  water  at  least  10  feet,  and  to  construct  i 
canal  to  a  point  near  the  foot  of  the  shoals.  The  proposed  raise  of  10 
feet  would  back  the  water  10  miles  up  the  river  to  the  foot  of  Fish 
dam,  where  there  is  a  3-foot  dam,  250  feet  long,  furnishing  power  for 
a  gristmill  and  a  sawmill.  From  Fish  dam  to  the  mouth  of  South 
Broad  River,  15  miles,  there  is  a  fall  of  23  feet,  with  no  shoal  of  any 
consequence.  The  bottoms  are  wide  in  most  places  and  are  in  a  higji 
state  of  cultivation. 

One  mile  above  the  mouth  of  South  Broad  River  are  the  Detweiler 
Shoals,  >\dth  a  fall  of  7  feet  in  one-half  mile.  A  mile  and  a  half  farther 
are  the  Lower  Moore  Shoals,  with  a  fall  of  7  feet  in  one-third  mile, 
with  good  outcrops  of  hard  rock  on  both  sides.  A  dam  here  would 
be  about  350  feet  long. 

Five  miles  farther  up  the  river  are  Payton  Shoals  with  a  fall  of 
3  feet  in  one-third  mile.  In  the  4  miles  from  Payton  Shoals  to  the 
foot  of  Moores  Shoals  the  fall  is  29  feet.  At  Moores  Shoals  there  is  s 
fall  of  28  feet  in  1 J  miles.  Above  this  point  there  are  several  shoals 
with  good  sites  for  dams.  The  fall  is  35  feet  for  the  first  5  miles  up 
to  the  mouth  of  Blue  Creek,  and  about  5  feet  to  the  mile  above  this 
to  the  end  of  the  survey  at  Harrison  Bridge. 

OGEKCHKK  HIVKU  J>KAIXAGE  BASIK. 

DESCRIPTION  OF  BASIN. 

Ogcechee  River  is  formed  by  the  junction  of  Williamsons  Swamp 
Creek  and  Rocky  Comfort  Creek  in  Jefferson  County,  Gra.,  and  draiDS 
a  small  basin  in  southeastern  Georgia  lying  between  the  Savannah  and 
Altamaha  basins.  Ogeechee  River  runs  in  a  southeasterly  direction 
and  empties  into  the  Atlantic  Ocean.   Its  main  tributary  is  Cannoochee 


OGEECHEE  DBAIKAGE  BASIN,  STREAM  FLOW. 


81 


River,  which  rises  in  Emanuel  County,  Ga.,  and  flows  southeast,  join- 
ing the  Ogeechee  about  20  miles  from  the  Atlantic  Ocean.  The 
streams  in  this  basin  run  through  a  coimtry  that  is  mostly  low.  The 
current  is  generally  good,  but  the  fall  available  for  power  is  probably 
small.  The  bank  on  One  side  or  the  other  of  the  stream  is  generally 
low  and  swampy. 

STREAM  PLOW. 
OOEECHEE  RIVER   NEAR  MILLEN. 

This  station  was  established  by  F.  A.  Murray  at  Daniel's  toll  bridge, 
1  roile  west  of  Millen,  on  June  20,  1903,  but  was  discontinued  Decem- 
ber 31,  1903,  on  accoimt  of  poor  conditions  for  accurate  measxirement 

of  the  flow. 

The  channel  is  straight  for  about  300  feet  above  and  about  500 

feet  below  the  bridge.  The  ciirrent  is  swift  in  the  main  channel  and 
sluggish  near  the  banks.    The  right  bank  is  low  and  overflows.    There 

is  a  trestle  approach  for  about  300  feet  over  low,  swampy  land  on  this 
side  of  the  river.  The  left  bank  is  lower  than  the  right  bank,  the 
swamp  extending  back  from  the  river  about  one-fourth  mile.  The 
bed  of  the  stream  is  sandy  and  shifting.    There  is  but  one  channel 

!.  at  ordinary  stages,  but  several  channels  at  high  water. 

I      Discharge  measurements  were  made  from  the  upstream  side  of  the 

;  wooden  highway  bridge  to  which  the  gage  is  attached.  The  bridge 
is  at  an  angle  of  about  45°  to  the  current.    The  initial  point  for 

^  soundings  is  the  end  of  the  hand  rail  at  the  tollhouse  on  the  left  bank, 

,  upstream  side  of  the  bridge. 

The  gage  is  a  vertical  rod  reading  from  0  to  12  feet.     It  is  nailed 

'  to  the  upstream  post  of  the  third  bent  from  the  tollhouse.    The  gage 
was  read  once  daily  during  1903  by  T.  J.  Lane,  the  toll  keeper. 
Bench  mark  No.  1  is  the  top  of  the  upstream  end  of  the  cap  of  the 

'  first  bent  from  the  tollhouse;  elevation,  12.00  feet  above  the  zero  of 
the  gage.  Bench  mark  No.  2  consists  of  a  notch  and  nails  in  the 
comer  of  the  tollhouse  next  the  river;  elevation,  18.00  feet  above 
the  zero  of  the  gage. 

Diicharge  measurements  of  Ogeechee  River  near  Millen  in  1903. 


Jane  20 

July  30 

October  10. 


Date. 


1903. 


Qage  I     Di»- 
height,  charge. 


Feet. 
&06 
2.35 
2.  OB 


8ec.-n. 

1,M8 

515 

470 


Date. 


October  10... 
November  20. 


1903. 


Gatfe 
hei^t. 


Feet. 
2.09 
4.00 


DlB- 

charg««. 


Sec.-ft. 
519 
889 


3696— IRR  197—07 6 
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Daily  gage  heighif  in  feet,  of  Ogeechee  River  near  Millcn. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 
1 

1903. 
1 

6.0 
5.7 
5.5 
5.3 
5.3 

5.3 
5.2 
6.0 
5.4 
6.8 

5.5 
5.7 
6.2 
6.4 
6.4 

6.3 
6.4 
6.3 
6.0 
5.7 

5.4 
5.0 
4.6 
4.0 
3.6 

3.3 
3.0 
2.8 
2.6 
2.5 
2.3 

2.3 
2.4 
2.7 
3.0 
3.1 

3.4 
3.8 
4.2 
4.1 
3.9 

3.6 
3.3 
3.1 
3.0 
3.3 

3.5 
3.9 
4.0 
4.2 

4.8 

5.7 
6.0 
5.0 
5.7 
5.5 

6.3 
5.1 
4.8 
4.0 
3.3 
2.6 

2.4 
2.3 
2.3 
2.3 
2.2 

2.2 

2.1 
2.0 
1.9 
1.9 

1.8 
1.7 
1.5 
1.6 
1.9 

4.1 
4.9 
5.5 
5.6 
5.4 

6,1 
4.9 
4.8 
4.7 
4.5 

4.1 
3.5 
3.0 
2.7 
2.6 

! 

i 

2.5 
2.4 
2.3 
2.2 
2.1 

2.0 
2.0 
2.0 
2.0 
2.1 

2.1 
2.1 
2.1 
2.1 
2.2 

2.2 
2.2 
2.3 
2.8 
3.4 

3.8 
4.0 
4.0 
4.0 
4.0 

4.0 
3.8 
3.4 
3.0 
2.8 
2.6 

2.6 

2 : ::::::: 

2.6 

3 

2.7 
2.9 
3.0 

4 

5 

1 
() ' 

3.2 

t.. ........ 

3.6 

H 

3.8 

{) 

4.0; 

10 

4.2 

4.6 
4.6 
4.7 

11 

12 

Hi.                      .   .. 

6.5 
7.1 
6.9 
6.7 
6.6 

6.5 
6.2 
5.9 
5.5 
5.2 

6.0 

4.8 
4.8 
4.9 
4.8 

4.6 
4.7 
5.1 
5.6 
6.8 

14 

15 

Hi 

17 

18 

4.8 
4.7 

4.6 
4.3' 
4.1  ■ 

10 

4.0  ' 

20 

4.0 

21 

4.0 

22 

4.0  1 

23 

24 

2.")  . 

4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.1 
4.1 

2«i 

27 

28 

20                                        .... 

:«) 

31 

1 

1 

Ratimj  tabh  for  Ogceche  River  iwar  Millrnfrorn  Ju7i4'  Jl  to  December  SI ,  1903, 


(tngo 
lieight. 

Dis-      i 

CiHge 
height. 

Dis- 

(iago 
height. 

Dlfl- 

Oase 
height. 

Did-     1 

charge.  ■ 

1 

charge. 

chaxge. 

charge. 

Frrt. 

Sci-.-ft.    ' 

Fcft. 

Sec.-ft. 

Fert. 

1 

1  Sec.-/t. 

,         933 

Fed. 

Sfc-ft. 

L.W 

418    ' 

2.80 

rA'i 

4.10 

6.40 

1,8«0 

i.ro 

428    1 

2.00 

(ill 

4.20 

980 

6.50 

1.900 

1.70 

440    1 

3.00 

(i28 

4.30 

,      1,030    1 

5.00 

2,Wi5 

1.80 

4.')2    1 

3.10 

04<> 

4.40 

'  !;?5^ 

5.70 

2,170 

I.IN) 

4«W    , 

3. 20 

<i»i5 

4..'K) 

6.80 

2,275 

2.(K) 

478 

3.30 

(i85 

4.(>0 

'      1,210 

6.00 

2,490    1 

2. 10 

4W     ' 

3.40 

707 

4.70 

1       1,275    ' 

6.20 

2.710 

2.20 

.'•Oti 

3. 50 

731 

4.80 

1,345    1 

6.40 

2.930 

2.30 

520 

li.m 

757 

4.90 

1,420 

r».(-0 

,3.150    , 

2.40 

.kM 

3.70 

IHTi 

5.00 

'      1,.500 

6.80 

3.370    ' 

2. 50 

549 

3.80 

8Ui 

.5.10 

1,.586 

7.00 

3,.'i00    , 

2.  U) 

rm 

3.W 

8.-)0 

5. 20 

'      1,075 

'           1 

2.70 

570 

4.00 

8H(» 

5.30 

■      1,705 

Esthnatol  -ntmithly  discharge  of  Ogtcrhic  River  near  Millcn. 


Discharge  in  second-fw 


Month. 

1903. 

June  11-.30 

.Tilly 

August 

Septernlwr 

October 

November 

December 


Maximum.    Minimum.      M 


3.700 

1.210  ■ 

2.930  ' 

.■)20 

2.490  ! 

620 

2.066  1 

418 

889  1 

478 

1,345 

564  ' 

1,960 

785    : 

1 
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WILLIAMSONS  SWAMP  CREEK  AT  DAVISBORO. 

This  station  was  established  June  19,  1903,  by  F.  A.  Murray,  at 
he  Davisboro  Bridge,  about  200  yards  south  of  the  Central  of  Georgia 
tailroad  station,  which  is  in  the  middle  of  the  town.  It  was  discon- 
inued  on  December  31,  1904. 

The  channel  is  straight  for  about  200  feet  above  and  below  the  sta- 
ion.  The  right  bank  is  low  and  overflows  at  a  gage  reading  of  4  to  4  J 
jet.  The  left  bank  will  overflow  at  a  gage  height  of  3  feet.  The 
ed  of  the  stream  is  sandy  and  is  sUghtly  shifting.  There  is  but  one 
hannel  at  all  stages.  The  current  is  somewhat  obstructed  by  the 
ents  which  support  the  bridge  at  low  water  and  by  trees  and  brush  on 
he  banks  at  high  water.  Discharge  measurements  were  made  from 
he  upstream  side  of  the  wooden  highway  bridge,  which  is  supported 
y  wooden  bents  about  18  feet  apart.  The  initial  point  for  soundings 
B  the  outer  edge  of  the  post  which  supports  the  end  of  the  hand  rail  on 
he  left  bank  upstream  side  of  the  bridge.  The  gage  is  a  vertical  rod  10 
Bet  long.  It  is  nailed  to  the  left  side  of  the  upstream  post  of  the  bent 
rhich  supports  the  bridge  at  a  point  302  feet  from  the  initial  point  for 
Dundings.  It  was  read  once  each  day  by  A.  Baker,  a  hotel  proprietor, 
^ho  was  paid  by  the  Georgia  Geological  Survey. 

Bench  mark  No.  1  is  the  top  of  the  bridge  floor  at  the  bent  302  feet 
-cm  the  initial  point  for  soundings  on  the  upstream  side  of  the  bridge, 
"he  point  is  marked  with  a  cross  and  the  letters  "B.  M.''  cut  into  the 
Dp  of  the  bridge-floor  plank;  elevation,  11.00  feet  above  the  zero  of 
He  gage,  which  is  attached  to  the  same  bent.  Bench  mark  No.  2  is  the 
snter  of  a  large  wire  nail  driven  horizontally  into  the  bridgeward  side 
F  an  ash  tree  which  stands  in  the  creek  near  the  right  bank  about  40 
fe«t  below  the  bridge;  elevation,  5.50  feet  above  the  zero  of  the  gage. 

Discharge,  measurements  of  William^oris  Swamp  Creek  at  Dainshoro. 


Ay  18.. 
Ay  29.. 
Ay  29  0. 


Date. 


Gage 
height 


19ai. 


Veet. 
ZA\ 
2.58 
1.64 
1.64 


Dis- 
charge. 

Sec. -ft. 

83 

100 

46 

45 


Date 


Dis- 
charge. 


Octol)er  13 
October  13 
Novemlier  21 
December  28 


oWading  50  feet  below  bridge. 
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Daily  gatje  height,  in  feet,  of  Williamsons  Stoamp  Creek  at  Davisboro. 


8. 
9. 


15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 


.  2.4 

.|  2.5 

.!  2.5 

.i  2.6 

J.  2.4 

.;  2.3 

.  2.2 

I 

.'  2.2 

.,  4.4 

.  4.0 


Day. 
1903. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

I.. 

1 

2...!.!;;;!!!!;! ..;!.;.;.!;.!;!';;;!!.!;;;;;!;! 

3  ...  .       '......'.             1 

J:::::::  :::::::i :.:::::::::::::::  ::::::::::i 

5 - -- 

1 

6 

I 

1 

7 

1          1     ■■.-  --  |""'.-"| 

July. 


!    2.3 


'I 


10 

11.  ... 

1 i 

A ! 

J 

12 

' 

13 

1 

14 

t 

4.: 


I     A. 


30 

1 

2.9 

31 





1904. 

1 

' 

1 

;     2.7 

2.8 

2.8 

2.6  1 

1.8 

3.1 

2 

1   2.6 

2.9 

2.7 

2.7  , 

1.8 

3.1 

3 

'   2.5 

2.6 

2.6 

2.4 

1.85 

2.3 

4 

1   2.4 

2.5 

3.4 

2. 25  , 

1.9 

1.9 

5 

2.5 

2.6 

3.2 

2.3 

1.55 

1.45 

6 

2. 5 

2.6 

3.1 

2.4  , 

1.3 

1.4 

7 

1   2.5 

3.2 

4.1 

2.45 

1.8 

1.3 

8 

1   2.5 

3.1 

3.6 

2.2  1 

1.9 

3.4 

9 

1   2.5 

3.3 

3.4 

2.9 

1.8 

2.0 

10 

'   2.5 

1 

4.2 

3.2 

2.7  1 

1.8 

1.6 

11 

1 
2.7 

5.1 

3.1 

2.6  ' 

1.8 

1.6 

12 

i   2.8 

0.8 

3.1 

2.3  1 

1.65 

1.6 

13 

2. 6 

3.5 

2.8 

2.25  ' 

1.55 

1.5 

14 

1   2.6 

3.7 

2.7 

2.3  1 

1.45 

1.5 

15 

2.9 

3.5 

Z.2 

2.25  - 

1.65 

1.5 

16 

,   2.7 

3.5 

2.8 

2.2  , 

1.6 

1.4 

17 

'   2.6 

3.3 

2.5 

2.1 

1.5 

1.4 

18 

2.5 

•A.\ 

2.4 

2.0  , 

1.5 

1.4 

19 

'   2.6 

3.1 

2.7 

2.1 

1.45 

1.35 

20 

2.7 

3.1 

2.6 

2.1 

1.4 

1.3 

21 

'   2. 8 

3.7 

2.9 

2.05 

1.4 

1.3 

22 

,   2.9 

4.0 

2.6 

2.0  ' 

1.4 

1.4 

23 

'   4.2 

3.7 

2.6 

2.0 

1.25 

1.25 

24 

1   3.9 

3.3 

2. 6 

2.0 

1.6 

1.2 

25 

j   3.0 

3.0 

3.0 

1.9 

1.3 

1.2 

a; 

;   2.8 

3.1 
3. 0 

2.9 
3.4 
3.3 

2.0 
2.0 
2.0 

1.25 
1.25 
1.25 

1.2 

27 

2.8 

1.2 

28 

1   3.0 

1.1 

29 

3.0 

2.9 

2.5 

1.95 

1.3 

1.5 

30 

1   2.9 

2.5 

1.9 

1.6 

1.55 

31 

2.9 



2.6 

1 

i 

3.0 

Oct.      Not.   W 


2.5 
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ing  table  for  Williamsons  Swamp  Creek  at  Davishoro,  from  Jutu  19  to  December  SI  ^ 

1903.a 


Gage 
height. 

Dis- 
chaige. 

Gage 
hei^t. 

Dis- 
charge. 

Gage 
height. 

Dia- 
charge. 

Gage 
height. 

Dla- 
ch&rge. 

Feet. 

Sec-feeL 

Feet. 

Sec-n. 

Feet. 

8ec.-{t.  1 

Feel. 

Sec.-ft. 
270 

1.50 

40 

3.60 

3.70 

175 

4.80 

l.GO 

44 

3.70 

101 

3.80 

183 

4.90 

270 

1.70 

48 

2.80 

106 

3.90 

191    ' 

5.00 

288 

1.80 

53 

3.90 

115 

4.00 

199 

5.10 

297 

1.90 

67 

3.00 

122 

4.10 

207 

5.20 

306 

2.00 

02 

3.10 

139 

4.30 

216 

5.30 

315 

2.10 

err 

3.30 

136 

4.30 

226 

5.40 

324 

2.20 

72 

3.30 

143 

4.40 

234 

6.50 

334 

2.30 

77 

3.40 

161 

4.50 

243    , 

6.60 

344 

2.40 

83 

3.60 

159 

4.60 

262    ' 

6.70 

354 

2.50 

t 

89 

3.60 

167 

4.70 

261 

5.80 

364 

rhis  rating  table  can  not  be  applied  to  the  1904  gage  heights,  owing  to  the  shifting  charaotftr  of  the 
un  bed. 


Estimated  monthly  discharge  of  Williamsons  Swamp  Creek  at  Davisboro 

• 

Month. 

Discharge  in  second-lset. 

Maximmn. 

Minimimi. 

Mean. 

1903. 
>  19-» 

234 

364 
199 
199 
199 
334 
183 

73 
48 
48 
48 
40 
67 
73 

107 

137 

list 

85 

ember ^ 

66 

»ber 

66 

ember 

94 

»niber 

97 

GANNOOCHEE   RIVER   NEAR   GROYELAND. 

Phis  station  was  established  June  12,  1903,  by  F.  A.  Murray,  at 
ody^s  bridge,  3  miles  south  of  Groveland,  Bryan  County. 
Phe  channel  is  straight  for  about  300  feet  above  and  400  feet  below 
>  station.  The  current  is  swift  in  the  main  channel,  but  sluggish 
ir  the  banks.  Both  banks  are  of  clay  and  sand,  and  overflow  at 
m  15  to  16  feet  gage  height.  The  bed  of  the  stream  is  of  silt,  and  is 
fting.  There  is  but  one  channel  at  all  stages,  broken  by  the  piers 
the  bridge,  up  to  the  height  at  which  the  river  overflows  its  banks. 
Discharge  measurements  are  made  from  the  downstream  side  of  the 
le-span  wooden  highway  bridge.  The  initial  point  for  soimdings  is 
3  outer  edge  of  the  post  which  supports  the  end  of  the  hand  rail  on 
3  downstream  side  of  the  bridge  on  the  left  bank. 
The  original  gage,  reading  from  0  to  17  feet,  is  nailed  to  the  right 
e  of  the  upstream  post  of  the  fourth  bent  from  the  left  bank.  From 
to  20  feet  the  post  is  graduated  to  feet  and  half  feet.  A  new  gage, 
tding  from  0  to  10  feet,  is  fastened  to  the  left-bank  side  of  the 
stream  post  of  the  third  bent  from  the  left  bank,  this  being  the  first 
Qt  in  the  water  at  ordinary  stages.  Another  section  of  the  gage, 
kding  from  5  to  10  feet,  is  fastened  to  a  gum  tree  on  the  left  bank  25 
»t  above  the  bridge.     This  gage  faces  the  bridge,  and  is  used  for  the 
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ijr Afftf-s  which  it  covers.  The  gage  is  read  once  each  day  by  J. ! 
F>lwarrl.s.  Bench  marks  were  established  as  follows:  (1)  The  top 
th/'  bridf^if  floor  at  the  fourth  bent  from  the  left  end  of  the  bridge  ( 
i\if'  ijff^rrf*aiii  side  opposite  a  point  61  feet  from  the  initial  point  f 
Js^^unrlin^,  marked  by  a  cross  and  the  letters  *'B.  M. "  cut  in  the  floe 
*rl#-vaf  jofi,  20. (H)  feet.  (2)  Two  large  wire  nails  driven  into  the  tree 
whjrrh  l\u:  third  wction  of  the  gage  is  fastened;  elevation,  5.30  fe( 
Two  inon-  nails  are  also  driven  at  the  8-foot  mark. 

hinrJMTtje  vuasumtwnts  of  (UinnoocJief  River  near  Groveland. 


I>Ht«'. 


i  i:>.  £^.    . 
i'i'if  .7. 

'  t-  " 

#    ^«  /      «  tf  . 

.•»'/.*rf,'ily*'r  its 

I'JOI. 

>'»''#m.«r>'  'Jt 

ii.y'U 

Itiy'SZ"  .   . 


Ougp   I      DiR- 


height. 

chuifgc. 

Fert. 

Sec.-ft. 

12.90 

3.47 

:>.  20 

734 

».1»7 

2,224 

0.»2 

2,5(i2 

Ifi.!! 

4.125 

4.45 

402 

.'».(»5 

734 

(i.  20 

1,014 

».  4:> 

2,076 

1.  .w 

27 

l.Ol 

:m) 

4.10 

4:{8 

Date. 


Gage       Di<- 


hHght.  da^ 


1904.  Ffrt. 

8epteml)er  12 4  16 

()ctol>eP  29 a 1. 54 

Octolwr  29  a 1. 54 

Novcml»er  29 2. 27 

November  30 2.30 

1905. 

April  26 a  17 

April  20 Oil4 

June  12 1.(10 

July  27 2. 51 

July  27  6 2.50 

Noveinl>er  7  * 1. 25 

November  7  ^ 1. 26 


Sec.-i 


1.1 
1.1 


'<  WjkIIii^  l,(N)r)  ffft  iH'lftw  bridgo. 


^  Made  at  dlfTerent  flection. 


f/miij  ijfitjf  ht'ufht,  in/nt,  of  (Uinnoochee  River  near  Grovrland. 


11. 

12. 

14. 
I.'i. 


l<i. 
17. 
IS. 
l'<. 
211. 


21. 
22. 

2:1! 

24. 


ihty 


I 

v.m. 

•/ 

;t. 

4 

\ 

1 

H ..    ...      .J.    ,    ... 

«» 

1 

10.. 

, 

Jjiii.      K»'b,      .Miir.  '   .\pr.     May.  |  June.  '  July. 


9.8 
&0 
0.9 
&4 
0.1 

0.3 
5.9 
5.4 
5.9 
0.8 

8.7 
10.0 
9.7 
9.5 
9.2 

9.5 

10.0 

9.5 

8.9 
8.2 

5.5 
5.2 
4.9 
3.7 
3.5 


5.7 
5. 


0  I 


2t; 

1       1 

,      5.7  1 

27 

5.2  ! 

28 ' 

'      0.5 

29 

!      8. 1  1 

30 

9. 0  1 

31 ::::::;::::.::.::.:;:::::;:::::;;:;::::::;:...:.:.: 

3. 
3. 
3. 
3. 
2. 


2.7 


Aug. 

Sept. 

Oct. 

Nov.  Ih 

2.6 

6.5 

5.7 

.^8 

2.6 

5.1 

5.4 

3.9 

2.6 

5.0 

5.3 

&4 

2.7 

45 

5.1 

a2 

3.2 

48 

48 

a7' 

43 

49 

47 

a9 

6.0 

40 

4  0 

a6< 

a7 

42 

46 

a2 

6.7 

40 

45 

5.9 

5.5 

3.8 

43 

5.0 

49 

3.7 

42 

:l2 

45 

3.6 

40 

5.0 

49 

3.7 

3.9 

,       48 

7.2 

3.8 

3.8 

1      *-7 

8.1 

7.0 

3.8 

'      47 

10.1 

13.8 

3.7 

,       45 

11.1 

17.8 

3.7 

'       45 

17.2 

l&O 

&7 

'      5.0 

16.7 

17.3 

7.9 

aO 

10.0 

1&5 

8.8 

40 

15.2 

15.7 

9.4 

45 

15.0 

14  7 

8.9 

44 

lao 

13.2 

7.9 

42 

15.8 

11.3 

ad 

40 

15.1 

0.6 

ao 

40 

13.8 

&2 

&4 

41 

12.0 

7.3 

47 

45 

10.4 

a6 

44 

461 

8.5 

as 

42 

45 

7.0 

&1 

40 

43 

&0 

3.9 
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Daily  gage  height^  infeetj  of  Cannoochee  River  near  Groveland — Continued. 


r 

Day.          j 

Jan. 

Feb. 

Mar. 

Apr. 

ICay. 

Jnne. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1904. 
1 

7.2 
7.6 
7.6 
6.9 
6.5 

6.1 
5.7 
5.3 
5.2 
5.1 

4.9 
5.2 
5.2 
5.2 
5.0 

5.0 
5.0 
4.7 
4.5 
4.4 

4.4 

4.0 

5.5 

9.7 

11.6 

12.7 
13.4 
12.2 
11.0 
10.5 
9.8 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.7 
2.9 
2.9 
2.8 

2  8 
2.8 
3.0 
3.5 
4.0 

4.5 
4.4 
4.3 
4.2 
4.1 

4.1 
4.0 
3.9 
3.6 
3.6 

3.5 
3.5 
3.4 
3.2 
3.1 
3.3 

9.3 
8.5 
8.2 
7.6 
7.0 

6.8 
6.6 
6.2 
6.3 
7.6 

12.5 
14.5 
15.4 
15.3 
14.5 

13.7 
13.7 
11.5 
10.2 
9.5 

9.2 
10.0 
11.5 
12.3 
13.7 

12.5 

11.7 

10.2 

9.8 

3.3 
3.3 
3.3 
3.3 
3.2 

3.4 
3.6 
4.0 
4.7 
5.3 

5.6 

6.6 

8.1 

10.1 

11.2 

11.9 
13.1 
14.8 
14.5 
13.1 

11.0 
10.5 
11.6 
11.7 
11.5 

13.0 
12.0 
10.7 

9.6 
9.1 
8.2 
8.0 
7.6 

7.6 
7.6 
8.0 
8.0 
8.1 

7.6 
7.7 
7.4 
7.1 
7.1 

6.9 
6.7 
6.4 
6.2 
6.0 

5.8 
5.5 
5.3 
5.2 
5.9 

6.8 
7.2 
8.0 
7.6 
6.9 
6.3 

9.8 
8.7 
7.7 
7.5 
7.0 

6.3 
6.4 
6.2 
6.2 
6.2 

6.7 

8.0 

10.4 

13.4 

14.2 

14.1 
13.9 
13.8 
13.7 
13.0 

12.1 

11.2 

10.2 

9.2 

8.0 

8.9 
7.6 
6.9 
6.7 
6.5 
6.2 

5.9 
5.7 
5.2 
4.7 
4.3 

4.2 
4.0 
4.0 
4.0 
4.4 

4.8 
5.0 
5.2 
5.3 
5.1 

4.8 
4.3 
3.8 
3.5 
3.0 

3.2' 

3.4 

3.6 

3.0 

2.8 

2.6 
2.5 
2.5 
2.5 
2.3 

6.2 
6.2 
5.5 
5.3 
5.1 

5.4 

5.7 
5.7 
5.6 
5.6 

6.0 
6.0 
6.4 
7.2 
7.4 

9.2 
6.8 
6.5 
6.5 
6.4 

6.2 
6.0 
5.9 
5.8 
5.9 

6.1 
6.1 
5.8 
5.4 
5.0 

2.4 
2.4 
2.3 
2.2 
2.2 

2.1 
2.1 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
1.9 
1.8 
1.8 
1.7 

1.7 
1.7 
1.7 
1.6 
1.6 

1.6 
1.6 
1.6 
1.9 
1.8 
1.9 

4.9 
4.9 
4.9 
4.7 
4.5 

4.5 
4.5 
4.5 
4.4 
4.3 

4.O1 

3.4 

3.0 

3.0 

3.0 

2.9 
2.5 
2.4 
2.4 
2.4 

2.4 
2.6 
2.7 
2.8 
2.9 

2.8 
2.8 
2.8 
2.7 
2.6 
2.5 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 
1.8 
1.8 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.6 

1.7 
1.8 
1.9 
1.9 
1.9 

1.9 
1.9 
1.8 
1.8 
1.8 

2.5 
2.6 
2.4 
2.3 
2.1 

1.9 
1.8 
1.8 
1.7 
1.7 

1.6 
1.6 
1.6 
1.6 
1.6 

1.8 
2.0 
2.6 
2.8 
3.1 

3.3 
3.0 
2.5 
2.6 
2.6 

2.5 
2.3 
2.0 
1.9 
1.8 

1.7 
1.7 
1.7 
1.7 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.9 
1.9 
1.9 
2.1 
2.0 

1.8 
1.7 
1.6 
1.6 
1.6 

1.6 
1.5 
1.8 
2.0 
2.2 

2.4 
2.2 
2.0 
2.0 
1.9 
2.3 

2.0 
2.2 
2.5 
2.4 
2.3 

3.7 
4.5 
7.4 
7.6 

7.7 

7.7 
7.9 
8.0 
7.2 
6.5 

6.5 
6.5 
6.0 
6.2 
6.3 

5.3 
3.8 
3.2 
3.1 
2.6 

2.1 
2.0 
2.2 
2.3 
2.3 
2.9 

4.5 
4.6 
5.9 
4.9 
5.9 

8.0 
10.8 
13.2 
14.2 
14.2 

13.7 

11.0 

9.9 

8.9 

7.9 

6.9 
6.0 
5.3 
4.8 
4.6 

4.4 

4.2 
4.0 
3.8 
3.9 

4.2 
4.5 
4.9 
5.2 
5.6 
5.9 

3.0 
3.9 
3.6 
3.5 
3.5 

3.4 
3.0 
2.8 
2.6 
2.5 

2.2 
2.0 
2.3 
2.6 
3.1 

3.1 
3.1 
3.2 
3.3 
4.0 

5.0 
5.6 
6.0 
4.2 
3.3 

3.0 
3.2 
3.5 
3.6 
3.7 
3.4 

6.2 
6.4 
6.2 
4.8 
4.1 

3.8 
5.0 
6.8 
6.0 
4.7 

4.1 
4.1 
3.9 
3.5 
3.2 

3.0 
2.9 
2.8 
2.9 
2.5 

2.4 
2.4 
2.7 
3.0 
2.7 

2.6 
2.5 
2.4 
2.3 
2.2 

3.2 
3.0 
2.8 
2.4 
2.0 

2.4 
2.6 
2.4 
2.2 
2.2 

2.0 
2.0 
1.9 
1.8 
1.8 

1.9 
1.8 
1.7 
1.9 
1.9 

2.0 
2.0 
1.8 
1.7 

1.7 

1.6 
1.6 
1.6 
1.5 
1.5 

2.1 
2.0 
1.9 
1.9 
1.9 

1.8 
1.8 
1.7 
1.7 
1.7 

1.7 
1.7 
1.6 
1.6 
1.6 

1.6 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.5 
1.6 
1.5 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

1.5 
1.5 
1.6 
1.8 
2.1 

2.1 
2.0 
2.0 
2.0 
2.0 

1.9 
1.9 
2.0 
2.5 
2.7 

2.6 
2.5 
2.5 
2.5 
2.5 

2.3 
2.2 
2.2 
2.2 
2.3 

2.4 
2.4 
2.2 
2.2 
2.2 

1.4 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.5 
1.5 
1.5 
1.5 
1.4 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.4 
1.4 

1.4 
1.4 
1.3 
1.3 
1.3 

2.2 

a 

2.2 

a 

2.1 

4 

ft 

6 

2.2 
2.4 

2.4 

7 

2  7 

8 

2.8 

9 

2.9 

.0 

2.8 

1 

2.8 

j2 

2.8 

3 

2.8 

4 

2.7 

5 

2.6 

« 

2.4 

-7 

2.4 

S 

2.5 

2.6 

m 

2.6 

ri 

2.4 

3 

2.4 

a 

2.7 

2.4 

S0 

2.3 

10 

2.2 

2.2 

9 

2.2 

2.4 

ID 

2.5 

1 

2.7 

1905. 
1 

1.3 

2 

1.3 

3 

1.8 

.4 

2.2 

4i 

2.5 

« 

2.4 

2.2 

s 

2.3 

9 

2.6 

A 

2.8 

1 

2.8 

a 

2.7 

3 

2.6 

l4 

2.8 

,6 

3.0 

Le 

3.4 

17 

3.3 

18 

3.2 

19 

3.0 

20 

3.1 

22 

3.6 
4.3 

23 

4.2 

34 

4.8 

25 

5.1 

26 

5.0 

27 

4.8 

28 

4.7 

29 

4v7 

ID 

4.8 

11 

4.7 
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SiOing  tablet  for  Cannooelue  River  iub 

JUNE  n  TO  DECBMBEB  H,  It 


sg. 

Dta- 
obuie. 

a. 

Dts- 

A. 

-ss. 

». 

otuuse. 

% 

^"■{^-i 

'■^* 

*rsK 

3.W 

1,090 

8.W 

M 

.,™ 

JAIJUARY  I  TO  DECEICBKB  SI,  U 


T«0 

2 

SO 

_^^ 

•  •J 

3  DRCEHBER  31,  IMS.' 


'  AbOTO  Toleot  the  rating  cu 
'  Above  3^  feet  thla  table  li 


mKent,  tbe  dltlerence  belog  TS  par  OJ  loot . 

utheonslortOIH. 


Bpert* 
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Estimated  monthly  discharge  of  Cannoodiee  River  near  Orovehmd. 

[DraloAge  area,  960  square  miles.] 


Month. 


1903. 
^30 

ber 

r 

ber 

)er 

1904. 

y 

ry 

........ ..^....... 

her 

r 

ber 

yet 

he  year 

1905 

J 

ry 

ber 

r 

ber 

yet 

lie  year 


Dlflchaige  in  second-feet. 


Maximum. 


2,060 
2,6a0 
4,030 
5,210 
2,200 
1,325 
1.605 


Minimum. 


3, 

4, 
2, 


3, 
1, 


550 
300 
131 
911 
107 

65 
107 
850 
183 

74 
149 
182 


4,300 


528 

4,075 

3,850 

1,967 

633 

267 

1,670 

940 

238 

44 

38 

687 


4,076 


730 
151 
142 
261 
278 
296 
296 


Mean. 


1,141 
1,243 
2,100 
1,855 
774 
646 

41W 


Run-off. 


Sec.  ft.  per 
sq.  mile. 


405 
1,000 

714 
95 
36 
36 
30 

360 
84 
30 
30 
74 


1,317 
2,508 
1,301 
428 
60.8 
62.2 
52.6 
1,324 
390 
42.0 
84.1 
122 


30 


640 


144 

238 

1,000 

660 

119 

44 

75 

76 

38 

27 

27 

27 


27 


279 
1,885 
2,060 

076 

299 

102 

640 

297 
84.6 
32.2 
29.5 

205 


582 


L19 
1.29 
2.19 
1.03 
.806 
.673 
.620 


1.37 
2.61 
1.36 
.446 
.063 
.054 
.055 
L38 
.406 
.044 
.088 
.127 


.667 


.291 
1.96 
2.14 
1.02 
.311 
.106 
.676 
.309 
.088 
.034 
.031 
.307 


.606 


Depth  in 
inches. 


a354 
1.49 
2.52 
2.15 
.929 
.761 
.600 


1.58 
2.82 
1.57 
•  w 
.073 
.060 
.063 
1.60 
.453 
.051 
.098 
.146 

9.00 


.336 
2.04 
2.47 
1.14 
.358 
.118 
.779 
.356 
.098 
.030 
.035 
.364 


8.12 
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MISCELLANEOUS   MEASUREMENTS   IN  OOEECHEE  BIYEB  DRAINAGE 

BASIN. 

Buckhead  Creek. — This  stream  was  measured  at  Daniels  Bridge,  1 
mile  northwest  of  Millen.  The  bench  mark  is  the  top  of  first  bent  from 
a  large  cA'press  stump  near  the  right  bank,  downstream  side  of  bridge. 

Discharge  mfosunmenttt  of  Burkhead  Ctnk  at  Dnnirls  Briilg€,  1  mile  northwest  of  MiUiX 


T)Ht«» 


ma. 

June  10 

June  11 

June  30 

July  18 

OftOlKT  10 


Iloi^ht  of 
l>encE  mark 

1  above  water. 

1 

DiM'famir 

'                   4.0K 

i              3.;« 

«i.71 

':                            &.02 

9.34 

Sfc.-ft. 
l.tf 

a 

Iff 

Bull  Creek. — At  the  new  bridge  2  miles  southeast  of  Claxton  thb 
stream  was  discharging  18  second-feet  on  June  22,  1903,  when  the 
water  surface  was  5.40  feet  l)elow  the  top  of  the  upstream  end  of  the 
cap  of  the  first  bent  from  right  bank. 

Cannooch^e  River. — ^At  Moores  Bridge,  2  J  miles  northwest  of  Grove- 
land,  this  stream  was  discharging  1,958  second-feet  on  June  9,  1903. 
when  the  water  surface  was  6.S7  feet  below  the  top  of  the  first  bent 
from  the  right  bank,  upstream  side  of  bridge. 

At  Hendrix  Bridge,  1 J  miles  from  Claxton,  this  stream  was  dis- 
charging 469  second-feet  on  June  22,  1903,  when  the  water  surface 
was  13.40  feet  below  the  bridge  floor  at  50  feet  from  the  outer  edge 
of  the  post  at  the  end  of  the  hand  rail,  right  bank,  upstre'ain  side. 

Cedar  Creek. — At  1 J  miles  northwest  of  Claxton  this  stream  was 
discharging  1 1  second-feet  on  June  22,  1903,  when  the  wfepter  surface 
was  10.13  feet  below  the  bridge  floor  at  midstream. 

Little  Ogeeehee  River. — Near  Agricola  this  stream  was  dischai^ing 
4.2  .second-feet  on  October  14,  1903,  when  tln^  water  surface  w^as  13.83 
feet  below  the  top  of  the  floor  at  the  hand-rail  brace. 

Lofts  Creek. — This  stream  was  measured  at  a  foot  log  100  yards 
above  its  mouth,  about  2  miles  northwest  of  Groveland.  The  bench 
mark  is  a  larg(»  spike  in  a  9  by  9  post  near  right  bank. 

UiKchanjr  tncnsttnnuiUs  of  Lottn  Cmk  uhoni  J  inihs  northuH'si  of  (iror eland. 


neiffht  of    , 
I>atr.  Iwncfi  mark  ■  Di!<>hargp. 

;h1)ovo  watc^r.l 


l'.*0:i.  FeeU  Sec.-ft. 

J 1 1 1  u « 'j-S I  «.  00  SJ 

()rtoh«'ri» I  9.47  119. 

\ )(t oUt  '.» j  ».  4T  IIJ 


A  measurem(»nt  made  June  12,  1905,  gave  the  foUo^idng  results: 

Width.  16  feet;  area,   11.4  sqiiaro  f(M*i;  mean  velocity,  1.18  feet  per  second:  dis- 
cliargo,  13  serond-feel. 
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Ogeechee  River. — ^At  Harrisons  Bridge,  2  miles  west  of  Agricola, 
this  stream  was  discharging  24  second-feet  on  October  14,  1903, 
when  the  water  surface  was  19.56  feet  below  the  top  of  the  bent  at 
the  right  end  of  the  bridge,  downstream  side. 

At  the  wagon  bridge  5  miles  northeast  of  Dftvisboro  this  stream  was 
discharging  197  second-feet  on  November  20,  1903,  when  the  water 
surface  was  12.20  £^t  below  the  top  of  the  second  bent  from  the  left 
bank. 

Williamsons  Svximp  Creek  {west  'pnynjg)* — ^At  Buffalo  Ford,  near 
Sandersville,  this  stream  was  discharging  16  second-feet  on  July  2, 
1903,  when  the  water  was  at  ordinary  stage. 

W'tdiaTosons  Svximp  CreeTc  {north  prong). — ^At  Jones  Bridge,  near 
Sandersville,  this  stream  was  discharging  19  second-feet  on  July  2, 
1903,  when  the  water  was  at  ordinary  stage. 

Williamsons  Svximp  OreeJc, — ^At  Jordans  Mill  Bridge,  near  Sanders- 
ville, this  stream  was  discharging  95  second-feet  on  July  2,  1903, 
when  the  water  was  at  ordinary  stage. 

AliTAMAHA  RIVER  DRAINAGE  BA8IN. 

DESCRIPTION  OF  BASIN. 

Altamaha  River  is  formed  by  the  junction  of  Oconee  and  Ocmulgee 
rivers,  which  unite  at  the  southern  boundary  of  Montgomery  County, 
Ga.  Ohoopee  River  is  also  a  tributary,  entering  from  the  north 
side  about  50  miles  below  the  jimction  of  the  Oconee  and  Ocmulgee. 
The  Altamaha  River  drainage  is  entirely  within  the  State  of  Georgia. 
The  river  rises  in  the  north-central  part  and  flows  in  a  southeasterly 
direction,  emptjdng  into  the  Atlantic  Ocean  near  Darien.  Below  the 
junction  of  the  Oconee  and  Ocmulgee  and  for  a  long  distance  above, 
on  both  rivers,  there  is  no  great  amount  of  fall.  Steamboat  navi- 
gation is  carried  on  from  Darien  to  Macon  on  the  Ocmulgee,  and  to 
Dublin,  and  at  times  to  Milledgeville,  on  the  Oconee. 

Ohoopee  River  rises  in  Washington  County  and  flows  in  a  south- 
easterly direction  to  the  Altamaha.  It  flows  from  the  low  hills  of 
southeastern  Georgia  into  the  flat  pine  lands.  Though  it  has  not  so 
much  fall  as  the  more  northern  streams,  it  has  considerable  fall  that 
can  be  developed  into  power. 

Oconee  River  rises  on  the  southern  slope  of  the  Chattahoochee 
Ridge,  in  Hill  County,  and  joins  the  middle  Oconee  on  the  southwest 
boundary  of  Clarke  County.  From  there  it  flows  in  a  southeasterly 
direction  to  the  Altamaha.  Apalachee  River  is  a  large  tributary 
which  rises  in  Gwinnett  and  Walton  counties  and  enters  the  Oconee 
near  the  southeastern  comer  of  Morgan  County.  Little  River  enters 
the  main  stream  at  the  comer  of  Putnam,  Hancock,  and  Baldwin 
counties,  about  15  miles  above  Milledgeville,  Ga.     These  tributaries 
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have  much  fall,  and  a  small  part  of  it  is  developed.  The  Ocx)n6e 
has  a  fall  of  250  feet  in  45  miles.  It  has  some  very  large  water 
powers  available  from  its  source  down  to  MilledgeviUe,  where  it 
crosses  the  fall  line. 

Ocmulgee  River,  the  \nost  westerly  of  the  main  tributaries^  rises 
in  the  north-central  part  of  Georgia  on  the  southern  dope  of  the 
Chattahoochee  Ridge  in  Fulton,  Dekalb,  and  Gwiimett  counties.  It 
is  formed  by  the  junction  of  Yellow  and  South  rivers  just  south  of 
the  southern  comer  of  Newton  County.  Yellow  River  rises  in  Gwin- 
nett County  and  flows  in  a  southerly  direction  into  the  Ocmulgee. 
South  River  rises  in  Fulton  and  Dekalb  coimties  and  flows  in  a 
southeasterly  direction.  Alcovy  River  joins  the  Ocmulgee  about  5 
miles  below  the  jimction  of  the  South  and  Yellow  rivers.  Towaliga 
River  enters  the  Ocmulgee  at  about  the  southwest  comer  of  Jasper 
Coimty. 

All  these  tributaries  rise  in  and  flow  through  a  very  hilly  country 
and  have  a  great  deal  of  fall.  Ocmulgee  River  has  a  fall  of  over  210 
feet  in  35  miles.  The  last^f all  of  much  size  is  only  a  few  miles  above 
Macon,  Ga. 

STREAM  FLOW. 
SOUTH  RIVER  NEAR  LTTHONIA. 

This  station  was  established  by  F.  A.  Murray  on  August  17,  1903, 
a  short  distance  above  Albert  Shoals,  6  miles  south  of  Lithonia,  and 
was  discontinued  on  December  31,  1904. 

The  channel  above  the  station  is  nearly  straight  for  about  300  feet, 
and  the  current  is  sluggish,  being  held  back  by  rock  ledges  below  the 
station.  Below  the  station  the  channel  curves  slightly  and  the  cur- 
rent is  sluggish  for  about  400  feet,  at  which  point  the  shoals  begin. 
The  right  bank  is  low  and  overflows  at  a  gage  height  of  9  or  10  feet 
into  a  second  channel,  which  has  a  width  at  high  water  of  about  200 
feet.  The  left  bank  is  high  and  rocky,  and  does  not  overflow.  The 
bottom  is  soUd  rock. 

Discharge  measurements  were  made  from  the  3H3pan  wooden  high- 
way bridge.  The  initial  point  for  soundings  is  the  end  of  the  bridge 
on  the  right  bank,  upstream  side. 

The  gage  is  a  vertical  lO-foot  rod  fastened  to  a  tree  on  the  right 
bank  just  below  the  bridge.  It  was  read  once  each  day  by  W.  N. 
New,  who  was  paid  by  the  Georgia  Geological  Survey. 

Bench  mark  No.  1  is  the  top  of  the  upstream  end  of  the  first  woodai 
floor  beam  from  the  right  bank;  elevation,  15.00  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  2  is  the  center  of  a  wire  nail  driven 
horizontally  in  the  upstream  side  of  the  base  of  a  willow  tree  on  the 
left  bank  about  40  feet  upstream  from  the  bridge;  elevation,  4.00 
-  &et  above  the  zero  of  the  gage. 
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Discbarge  measurements  of  South  River  near  Lithonia. 


Date. 


190a 

August  17 

September  10 

September  lOo 

October  5 

1904. 

January  13 

March  7 


Gaffe 
height. 

Dis- 
charge. 

Sec-ft. 

Feet. 

ass 

179 

3.43 

104 

3.46 

120 

3.40 

104 

ass 

138 

4.20 

549 

Date. 


1904 

March  11 

July  16 

August  9 

August  9 

August  10 

September  23 

Decembers 


Oage 
height. 

Feet. 
a  67 
a  22 
4.90 
4.60 
4.53 
a  16 
4.28 


Dis- 
charge. 


Sec.'fL 

m 

1,172 

934 

812 

55 


a  Parkers  Bridge,  1  mile  aftnive  station. 


Daily  gage  height,  in  feet,  of  South  River  near  Lithonia. 


Day. 

Aug. 

Sept. 

Oct. 

as 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 

Nov.. 

Dec.  1 

1 

1 

as  1 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 
ae  ! 
as 
as 
as 
1 

Day. 

Aug. 

— ■ — 

as 

41 

as 
ae 
as 
ae 
a4 
as 
as 
as 
ae 
as 
a  6 
a  6 
a  4 

Sept. 

a  9 
ae 
as 
a  4 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 

Oct. 

as 
ae 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 
as 

Nov. 

Dec. 

1903. 
1 

as 
a4 
as 
a4 
a4 
a4 

as 
as 

as 

4  6 
40 

ae 
ae 
ae 
a  6 
ae 
ae 
as 
as 
ae 
as 
as 

1903. 
17 

as 
a  6 
a  6 
as 
as 
as 
as 
as 
as 
as 
a  6 
a  6 
as 
as 

as 

2 

18 

as 

3 

19 

as 

4 

20 

3.6 

5 

21 

as 

6 

22 

as 

7 

as 

23 

as 

8 

a4 

24 

as 

9 

a4 
a4 
as 
a4 
as 
a4 

4.5 
44 

25 

as 

10  

26 

ae 

11 

27 

as 

12 

28 

3.5 

13 

29 

as 

14 ^ 

»•••.••• 

30 

as 

15 

31 

3.5 

16 

Day. 

Jan. 

Feb. 

Mar. 

a  6 
ae 
ae 
a7 
ae 

as 

42 

41 

a  65 
ae 

a7 
a7 
a  6 

41 

a7 

a7 
aes 
ae 
a  6 
a  6 

ae 
a  7 
a7 
a7 
a7 

a7 
ae 
ae 
ae 
ae 

8.6 

Ajr. 

ae 
a  6 
ae 
a  6 
a  6 

ae 
a7 
a7 
•a  6 
a7 

ae 
a  7 
a7 
a  6 
ae 

ae 
ae 
a  6 
ae 
a  6 

ae 
ao 
a  6 
a  6 
ao 

a  7 
a7 
ae 
ae 
ae 

May. 

a  6 
ae 
a  6 
ae 
a  6 

as 
as 

41 

a  7 
a  6 

as 
ae 
a  6 
a  6 
a  6 

ae 
a  6 
a  6 
as 
as 

as 
a  6 
as 
as 
as 

as 
as 
as 
as 
as 

4.6 

June. 
41 

ae 
a  6 
as 
a.e 

as 

44 

as 
a  7 
a  6 

a  6 
a  6 
ae 
as 
as 

as 
as 
as 
as 
a  6 

a  6 
as 
a7 
ao 
a  6 

as 
as 
as 
as 
as 

July. 

Aug. 
3  6 

ae 

43 

ae 
as 

a7 

5.7 
6.8 
6.5 
46 

as 
a  7 
a  6 
a  6 
a7 

42 

as 
a  6 

41 

ae 

ao 
a  6 
as 
as 
a  6 

as 
ae 
a7 
ae 
ae 
as 

Sept. 

Oct. 

Nov. 

Dec. 

1904. 
1 

as 
a^ 
as 

'  as 

as 
as 
as 
as 
as 

as 
as 
as 
as 
a  6 

as 
a  7 
ae 
ae 
ae 

a  6 

4  6 
42 
4  1 
41 

a  6 
ae 
as 
as 
as 

8.5 

a  6 
ae 
ae 
as 
as 

ae 
ae 

41 

a7 

45 
43 

a7 
ae 
a7 
a7 

a  6 
ae 
a7 
a7 

45 

41 
46 
45 
43 

as 

a7 
a7 
a7 
ae 

a  7 
ae 
a  6 
as 
as 

as 
as 
as 
as 
a  6 

as 
a  6 
ae 
a  6 
as 

as 
as 
a  6 
as 
as 

as 
as 
a  7 
a  6 
as 

as 
as 
as 

45 

a7 

8.5 

as 
as 
as 

42 

as 

ae 
a  6 
ae 
ae 
ae 

a  6 
ae 
as 
as 
as 

as 
a  6 
as 
as 
as 

as 
as 
as 
as 
as 

as 
as 
a4 
a4 
a4 

a  4 
a  4 
a  4 
a4 
a4 

a4 
a  4 
a4 
as 
a2 

as 
as 
as 
as 
as 

» 

a2 
a  2 
a2 
as 
as 

as 
a  3 
as 
a  2 
a  2 

a2 
a2 
a2 
a  2 
a2 

8.2 

as 
as 
as 
as 

3»3 

as 
as 
as 
as 
as 

as 
as 
a  4 
as 
as 

as 
as 
as 
•\s 
as 

as 
a4 
a  4 
a4 
a4 

a4 
a  4 
a4 
a4 
a4 

as 

2 

3 

J::::::::::::::: 

as 
a5 
as 

43 

6 

3.7 

7 

ae 

8 

ae 

9 

10 

11 

12 

13 

14 

15 

l6 

17 

18 

19....: 

20 

21 

22 

23 

24 

25 

26 

a5 
a  6 

ae 
ae 
ae 
ae 
ae 

ae 
a  6 
ae 
a  6 
ae 

ae 
a  6 
a  6 
ao 
ae 

ae 

27 

3.8 

28 

a9 

29 

ae 

30 

ae 

81 

8.0 
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Discharge  measuremmts  of  South  River  near  Snapping  Shoals. 


Date. 

Gage 
height. 

Dis- 
charge. 

October  '23...: 

1905. 

Feet. 
3.46 
3.66 

8ec,-ft. 
120 

October  24 

135 

OCMULGEE    RIVER   NEAR   FLOVILLA. 

A  station  was  established  July  26,  1901,  on  Ocmulgee  River  at 
Lamars  Ferry,  one-half  mile  below  Lamar's  mill  and  5  miles  east  of 
Flo^dlla.  The  object  of  this  station  was  to  compare  the  discharge 
of  the  river  at  this  point  with  its  discharge  below,  at  Macon,  through 
the  low- water  season.  The  gage  and  bench  marks  were  washed  away 
by  a  flood  February  27,  1902.  The  station  was  reestablished  Jime 
18,  1903,  at  Lamars  Ferry,  by  M.  R.  Hall. 

The  channel  is  straight  for  1,000  feet  above  and  5,000  feet  below 
the  station.  The  current  is  swift  and  regular.  The  right  bank  is 
high,  but  overflows  at  extreme  high  water.  The  left  bank  is  some- 
what lower.  The  bed  of  the  stream  is  sandy  and  shifting,  and  there 
is  but  one  channel. 

Discharge  measurements  are  made  from  the  ferryboat.  The  initial 
point  for  soundings  is  the  windlass  on  the  right  bank. 

The  vertical  gage  is  in  three  sections:  The  first  section,  reading 
from  0  to  5  feet,  is  fastened  to  a  willow  tree  at  the  mouth  of  a  small 
branch  about  20  feet  above  the  ferry  landing  on  the  right  bank;  the 
second  section,  reading  from  5  to  15  feet,  is  nailed  to  an  ash  tree 
about  60  feet  from  the  river  up  the  same  branch;  the  third  section, 
reading  from  15  to  25  feet,  is  attached  to  a  cotton  wood  tree  on  the 
bank  of  the  same  branch,  about  200  feet  from  the  river.  No  attempt 
was  made  to  place  this  gage  on  the  same  datum  as  the  old  one.  The 
gage  is  read  once  each  day  by  B.  S.  White,  who  is  paid  by  the  Georgia 
Geological  Survey.  During  the  low-water  period  from  October '1 
to  December  31,  1905,  the  gage  was  read  twice  each  day.  Bench 
marks  were  established  as  follows:  (1)  A  nail  driven  into  a  large 
Cottonwood  tree  about  200  feet  from  the  river,  on  the  branch  on  which 
the  gage  is  located;  elevation,  14.00  feet.  (2)  A  cross  in  the  solid 
rock,  100  feet  uphill  from  the  first  bench  mark  and  140  feet  north 
from  the  wagon  road,  at  a  point  250  feet  west  of  the  ferry;  elevation, 
34.24  feet.     Elevations  refer  to  the  datum  of  the  gage. 
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Daily  gage  height,  in  Jut,  ofOemulget  River  mar  Flovilla — Cuntinued. 
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WATER   RESOURCES   OF   GEOROU. 
Rating  tabUi/or  Ocmulgu  River  nmr  FhviOo. 

JULY  -M.  IWl,  TO  FEBRUARY  27, 1908^ 
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Ettimated  monthly  dUeharge  of  Ocmulgee  River  near  Flovilla. 
[DmiDAge  araa,  l,fiOO  square  milM.] 
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Month. 


1901. 


Discharge  in  second-feet. 


r. 
r. 


1902. 


1-27, 


1903. 


r. 
r. 


1904. 


1905. 


ir 

r 

I  year. 


Run-ofl. 


MaximunL 

Minimum. 

Mean. 

Rec.-ft.  per 
sq.  mile. 

1.04 

Depth  in 
inches. 

7,987 

835 

2,916 

2.24 

8,451 

1,037 

2,219 

1.48 

1.65 

2,837 

907 

1,223 

.82 

.9.4 

1,138 

907 

1,503 

1.00 

1.18 

11,850 

907 

2,531 

1.60 

1.05 

6,700 

1,395 

2,020 

1.35 

1.56 

9,803 

1,962 

3,538 

2.36 

2.37 

6,350 

725 

1,681 

1.12 

1.20 

6,140 

700 

1,635 

1.00 

1.26 

6,630 

635 

1,285 

.86 

.06 

995 

663 

754 

.50 

.58 

1,940 

725 

932 

.62 

.60 

1,450 

790 

981 

.65 

.75 

8,100 

630 

2,005 

1.34 

1.54 

2,145 

275 

607 

.338 

.377 

325 

200 

261 

.174 

.201 

710 

275 

403 

.329 

.367 

2,350 

525 

987 

.658 

.750 

4,5tf5 

770 

1,328 

.885 

1.02 

9,540 

805 

2,917 

1.94 

2.02 

1,600 

895 

1.212 

.806 

.032 

2,565 

730 

1,071 

.714 

.707 

2,350 

580 

1.107 

.738 

.851 

1.320 

385 

722 

.481 

.537 

4,675 

445 

1,457 

.971 

1.12 

6,530 

385 

1,273 

.849 

.079 

985 

220 

402 

.268 

.200 

790 

325 

1           512 

.341 

.393 

2,015 

415 

1           651 

.434 

.484 

,         11,340 

598 

3,502 

2.39 

2.76 

11,340 

1 

220 

1,354 

1 

.902 

12.19 
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OCMULGEE   RIVER  AT   MACON. 

A  station  was  established  at  Macon  January  21,  1893,  by 
United  wStates  Weather  Bureau.  Dischai^e  measurements  were  bq 
by  the  United  States  Geological  Survey  in  1895,  and  a  wire  gagei 
established  on  the  bridge  of  the  Macon,  Dublin  and  Savannah  B 
road  and  was  set  on  the  same  datum  as  the  Weather  Bureau  gi 
For  a  time  gage-height  records  were  maintained  by  the  Greolog 
Survey,  as  the  Weather  Bureau  records  were  for  a  part  of  the  j 
only  and  were  discontinued  altogether  from  June  30,  1897,  to  Jun 
1899.  Since  June  1,  1899,  the  Weather  Bureau  gage-height  recc 
have  been  taken  continuously  and  have  been  furnished  to  the  C 
logical  Survey. 

The  channel  is  straight  and  without  obstructions,  except  for 
bridge  pier.  The  banks  are  high  and  not  subject  to  overflow.  ' 
bed  of  the  river  is  soft  and  changeable.  The  station  was  a  fairly  g 
one  until  the  spring  of  1902,  when  the  bed  of  the  stream  below 
station,  which  is  of  shifting  sand,  changed  to  such  an  extent  ai 
make  the  current  very  sluggish  at  low  stages. 

Discharge  measurements  are  made  from  the  downstream  side 
the  Fifth  Street  Bridge,  an  iron  bridge  of  two  190-foot  spans,  loci 
about  500  feet  above  the  railroad  bridge.     The  initial  point 
soundings  is  the  end  of  the  iron  hand  rail  of  the  footway  at  the  li] 
bank  on  the  downstream  side. 

The  Weather  Bureau  gage  is  a  heavy  timber  bolted  to  the  doi 
stream  portion  of  the  right-bank  stone  pier  of  the  Central  of  Geoq 
Railway  bridge.  October  9, 1905,  a  standard  chain  gage  was  insUl 
on  the  Fifth  Street  Bridge,  on  the  outside  of  the  latticed  railing  of  I 
downstream  footway  at  a  pomt  85  feet  .^rom  the  right-bank  a 
length  of  chain,  40.83  feet.  Bench  marks  were  established  as  fUbi 
(1)  The  top  of  the  iron  rim  of  the  sidewalk  80  feet  from  the  ini^ 
point  for  soundings;  elevation,  34.42  feet.  (2)  An  aluminum  tilil 
on  the  wall  at  the  west  side  of  the  door  of  the  United  States  Goni 
ment  building  at  the  Mulberry'  street  front.  This  bench  nuuk 
marked  334  feet  and  has  an  elevation  of  64.37  feet  above  the  utoi 
the  gage. 
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Ditdtargt  mtaiuremmti  o/  Oemulgee  River  at  Maeon . 
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DaUy  gag»  height,  in/eet,  <^  Oeaudgee  Siver  at  JfoeoK. 
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Daily  gage  height y  in  feel,  of  Oanulgee  River  at  Macon — Continued. 


Day. 


1895.1 


1. 
2. 
3. 
4. 
5. 

«. 

7. 

8. 

9. 

10. 


11.. 

12. 

13.. 

14.. 

W.. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1896. 


3.5 
3.4 
3.2 
3.0 
3.0 

2.8 
2.7 
2.6 
3.0 
15.0 

14.5 

11.5 

7.0 

6.0 

5.0 

3.0 
2.9 
2.7 
2.6 
2.5 

2.2 
2.1 
2.0 
2.0 
2.0 

12.5 

8.0 

7.0 

11.0 

11.0 

7.0 


4.81 

3.5 

2.2 

1.7 

1.42 

1.08 
.96 
1.72 
2.83 
2.77 


2. 
I. 
1. 
1. 
2. 


2.5 
7.2 
."i.O 
4.5 
4.0 

3.9 

3.7 

9.4 

13.8 

12.0 

9.3 
7.0 
5.8 
5.3 
4.8 
3.2 


Feb. 


6.0 
6.0 
5.8 
5.3 
5.1 

4.0 
4.0 
3.9 
3.7 
3.6 
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3.5 
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4.7 

4.5 
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4.0 
3.9 

3.6 
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3.5 
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3.2 
3.2 
3.1 


3.0 
2.9 
3.2 
3.0 
2.9 

13.5 
10.7 
7.5 
13.1 
11.3 

8.7 
7.0 
6.3 
6.5 
5.0 

4.8 
4.2 
3.4 
3.2 
3.0 

2.9 
2.7 
2.6 
2.5 
2.48 

2.4 
2.3 
3.3 
2.8 


3.0 

4.0 

10.8 

10. 0 

6.0 

4.0 
5.7 
10.9 
8.5 
6.0 

4.0 

4.0 

6.0 

14.5 

15.8 

16.4 
18.4 
16.8 
12.0 
9.0 

11.0 
9.0 
8.0 
7.0 
6.0 

5.8 
5.5 

5!3 
5.0 
4.8 


C2.5 
2.2 
2.1 
2.0 
2.0 

1.9 
4.0 
6.0 
5.0 
4.0 

5.0 
7.2 
6.5 
6.2 
6.0 

(i.O 
5.5 
5.3 
5.0 
4.9 

4.7 
4.5 
4.2 
5.0 
5.0 

4.8 
4.7 
4.6 
4.4 
4.2 
4.1 


4.6 
4.5 
4.3 
4.2 
4.0 

4.0 

3.9 

11.2 

11.0 

8.0 

7.0 
6.5 
6.0 
5.8 
5.3 

5.0 

4.8 

12.5 

10.0 

8.0 

7.0 
6.0 
6 
6 


5 
0 

8 


4.7 

8.1 

10.9 

10.0 

7.0 


e3.1 
3.0 
4.6 
3.4 
2.9 

1.8 
1.6 
1.1 
1.1 
1.4 

1.3 
1.1 
1.2 
1.2 
1.13 

1.12 

1.09 

1.05 

.98 

.94 

.86 
.76 
.71 
.63 
.63 

1.02 

2.9 

2.32 

1.36 

1.02 


May. 

June. 

6.0 

3.8 

5.5 

3.7 

4.0 

3.6 

3.8 

3.5 

3.7 

3.5 

3.6 
3.6 
3.6 
3.6 
5.0 

5.0 
5.5 
5.3 
5.0 
4.8 

4.6 
4.2 
5.0 


4. 

4. 

3. 
4. 
4. 

5. 
5. 


2 
0 

8 
0 
5 
0 
0 


7.0 
12.5 
7.0 
5.0 
4.0 
3.9 


3. 
3. 
3, 
3. 
3. 

3. 
2. 
2. 

5! 

4. 


4.0 
4.5 
4.3 
4.0 
3.9 

3.8 
3.7 
4.0 
3.9 
3.8 

3.7 
3.5 
3.4 
3.2 


.89 

.75  1- 
.63  , 
.9    I 
2.12 

2.73 
1.97 
1.62 

.86 

.61 


.38 

.3 

.19 

.11 

.09 

.07 

.a5 

.03 
.05 
.1 

1. 

.15 

.05 

.56 

.5 

.78 
.52 
.34 
.17 
.12 
.12 


,06 
.11 
.56 
.85 
1.92 

1.52 
.96 
.73 
.25 
.01 

.05 

.1 

.17 

.29 

.32 

.2 

.25 

.25 

.3 

.4 

.47 

.56 

.7 

.6 

.3 

.2 

.35 

.65 

.75 

.85 


10.9 
10.0 
7.8 
11.8 
10.0 

9.5. 

9.0 
13.4 
10.0 

7.0 

5.0 
4.0 
3.9 
3.7 
3.5 

3.4 
3.3 
3.2 
3.3 
3.6 

3.5 
3.4 


3. 
3. 
3. 

3. 
3. 
3. 


2.9 
2.9 
2.9 


-  .9 

-1.0 

+  .1 

.15 

2.0 

4.0 

5.3 

11.0 

20.0 

19.4 

15.0 

10.2 

8.2 

7.1 

7.0 

6.2 
16.0 
18.2 
13.0 

7.05 

3.8 
3.2 
3.0 
2.9 
2.85 

2.7 

2.4 

2.1 

1.92 

1.66 

1.41 


Aug. 


2.8 
2.8 
2.8 
4.0 
6.0 

5.8 
5.6 
5.4 
5.3 
5.0 


9 
7 
5 
6 
0 


9.7 
12.2 
13.0 
12.0 

9.0 

6.0 
10.0 
9.0 
6.0 
4.5 


0 
0 
0 
0 
0 
5 


1.02 

1.5 

1.82 

2.22 

2.62 

3.0 

3.05 

2.78 

2.41 

1.88 

1.48 
.4 
.2 
.13 
.25 

1.08 
.5 
.6 
.38 
.2 

.11 
.08 
.06 
.05 
.0 

.03 
.04 
.07 
.07 
.09 
.12 


Sept. 


4.4 

4.2 
4.0 
5.0 

4.8 

4.6 
4.3 
4.2 
4.0 
3.9 

5.0 
4.8 
4.5 
4.3 
4.1 

4.0 
3.9 
3.7 

3.6 
3.5 

3.5 
3.5 


3. 
3. 
3. 

3. 
3. 
3. 
3. 


3.0 


.11 
.12 
.11 
.28 
.19 

.19 
.19 
.12 
.08 
.04 

.01 
.01 
.31 
.45 

■  .8 

•  .68 

•  .78 

•  .8 

•  .82 
.91 

.9 

.82 

.41 

.48 

.61 

.72 
.78 
.83 
.91 
,-  .8 


Oct. 


6  2.0 
1.8 
1.6 
1.4 
1.4 

1.2 
1.0 
1.0 
1.0 
.8 

.6 

.7 

.65 

.4 

.3 


.2 

.17 

.2 

.18 

.25 
.22 
.21 
,21 
.17 

.19 
,18 
,18 
,17 
,22 
,5 


.82 
.86 
.88 
.81 
.75 

.79 
.78 
.82 
.82 
.82 

.73 
.65 
.75 
.73 
.65 

.77 

.8 

.83 

.85 

.88 

.89 

.9 

.77 

.4 

.52 

.25 

.08 

.2 

.32 

.23 

.18 


0 


ov. 

Dec. 

1.5 

0.5 

.77 

.5 

.85 

.65 

.67 

.62 

.55 

.54 

.45 

.51 

.36 

.44 

.47 

.4 

.55 

.46 

.63 

.45 

.a5 

2.5 

.6 

2.29 

.77 

1.51 

.94 

1.11 

.72 

1.01 

.65 

1.72 

.57 

.58 

.55 

.64 

.5 

.61 

.5 

.59 

.5 

2.02 

.5 

3,1 

.5 

2.68 

.5 

1.7 

.49 

.49 
.47 
.43 
.55 
.54 


-  .14 

-  .08 

-  .02 
10.0 
14.2 

14.4 
8.8 
5.4 
3.22 
2.25 

1.5 
1.18 
10.0 
8.1 
5.32 

1.53 

1.14 

.97 

.85 

.63 

.7 

.62 

.58 

.58 

.51 

.51 

.5 

.47 

.44 

.32 


. 


1.48 

1.01 

1.0 

1.2 

1.3 

1.35 

4.46 


9.5 
11.06 
12.6 
10.2 

8.0 

6.15 

4.52 

3.62 

3.0 

2.42 

1.98 
1.58 
1.26 
1.12 
11.7 

6.0 

4.62 

3.94 

2.86 

2.38 

2.0 

1.9 

1.76 

1.38 

1.18 

1.11 
.96 
.9 
.83 
.78 
.7 


<s  1894  and  1805  records  from  United  States  Weather  Bureau. 

6  From  October  1  to  23,  1895,  estimated  by  B.  M.  Hall. 

c  Oage  heights  from  March  1  to  April  14, 1896.  supplied  from  Weather  Bureau  records. 


104  WATER   RESOURCES   OF   GEOBOIA. 

Daily  gage  height,  in  feet,  of  Oanulgec  River  at  Macon — Continued. 


Day. 


Jan. 


1807. 

1 0.(«  ' 

2 1      .(3 

3 6 

4 ..W  I 

5 .W 

6 M 

7 ra 

8 '      .fi 

9 49 

10 49 

11 '      .M 

12 49 

13 48 

14 M 

15 4<>  , 

Ifi '      .44 

17 44 

18 1     1.15 

19 1.5 

20 2.1 

I 

21 1.25 

22 7.0 

23 5.5    , 

24 3.0 

25 2.25 

2C 2.0 

27 3.0 

28 3. 12  , 

29 1.5    I, 

:« 1.25 

31 '  1.2 

18!*M. 

1 5 

2 45 

3 38 

4 32 

5 32 

6 1      .38 

7 45 

8 43 

9 41 

10 43 

11 58 

12 75  , 

13 1.G3 

14 1.3 

15 9 

16 1)4 

17 «3 

18 7rt 

19 ,      .0 

20 Ak> 

21 1.45 

22 ].« 

23 l.-'Mi 

25 1.22 

2fi 2  7^ 

28 4.  31 

29 2.  5 

;« 2  OK 

31 I.fi2 

1««. 

1 4.42 

2 li.  () 

i 5.21 

;t7 


Feb. 

Mar. 

Apr. 

May. 

'  Juno. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

rwt. 

2.0 

4.0 

5.57 

LA*; 

1.22 

1.06 

l.OB 

1.1 

1 
-0.5 

-0.12 

i.i 

5.0 

3.7 

9.75 

,    1.9 

1.18 

.75 

.84 

1.25 

-  .45 

+  .35 

•  1 

8.0 

3.2 

10.05 

1    1.87 

3.15 

.65 

.72 

.08 

-  .5 

.48 

.f 

6.0 

2.0 

10.0 

,    2.15 

3.2 

2.15 

.4 

.« 

-  .54 

.35 

.(2 

6.0 

4.0 

15. 12 

2.23 

3.12 

2.3 

.38 

.35 

-  .61 

.25 

14* 

8.0 

3.0 

15. 15 

2.47 

3.L 

3.8 

.42 

.28 

-  .68 

.12 

1.3 

6.5 

11.6 

12.6 

3.0 

3.0 

3.12 

1.4 

.22 

-  .52 

.1 

m 

5.0 

12.7 

10.48 

•    3.0 

,    2.54 

1.02 

3.22 

.12 

-  .55 

.5 

l^ 

4.75 

7.5 

10.0 

2.91 

2.32 

1.28 

1.1 

.07 

-  .56 

•> 

.*. 

4.55 

5.0 

10.8 

2.  ?i 

2.2ti 

.9- 

.8 

.03 

-   .58 

,2 

..■2 

5.0 

4.8 

7.8 

2.57 

2.18 

3.1 

1.6 

"  .1 

+  .12  . 

.3 

.* 

13.5 

6.0 

6.4 

-    2.45 

2.08 

3.33 

2.0  . 

-  .5 

.1     1 

.6 

.fi 

12.75 

17.3 

5.0 

'6.0!i 

2.04 

1.5 

1.02 

-  .2 

.12 

.3 

.41 

7.0 

18.0 

4.7 

3. 15 

2.01 

.9 

.7 

-  .12 

.8    ! 

_  ^2 

.9 

5.0 

17.7 

4.0 

3.28 

1.89 

.3 

.4 

-  .2 

.3 

-  .1 

1  ¥ 

5.0 

13.0 

4.0 

3.0 

1.73 

.5 

.82 

-  .18 

.1    ■' 

-.w' 

I.S 

5.12 

9.45 

3.7 

2.5 

1.52 

.22 

.2 

-  .22 

-   .2 

-  .1 

.4 

3.0 

8.25 

3. 5 

2.22 

1.45 

.4 

2.6 

-  .33 

-  .18 

-  .2 

-> 

2.75 

8.2 

3.2 

2.09 

1.37 

1.48 

2.28 

1.6 

m  ^ 

_   ,2 

-S 

2.02 

9.57 

3.0 

1.84 

3.25 

4.5 

8.18 

•2 

-   .02 

1 

-  .1 

C 

2.65 

10.0 

2.9 

1.81 

3.12 

9.82 

&8 

-  .12 

.0 

-  .08 

X 

2.71 

9.0 

2.8 

1.78 

2.8 

8.4 

8.1 

-  .14 

.2 

-  .13 

.il 

2.0 

15.5 

2.7 

1     1.71 

2.62 

5.52 

0.48 

-  .35 

.18 

-   .1 

m 

1.9 

14.0 

2.0 

l.(i8 

2.7 

3.05 

4.7 

-  .28 

.1 

-  .5 

.» 

6.0 

10.6 

2.4 

1.6 

3.0 

1.7 

2.1 

-  .3 

.05 

^2 

1.0! 

10.5 

8.35 

2.3 

1.56 

3.11 

1.11 

1.4 

-  .28 

.02 

-  .1 

.«• 

7.02 

7.1 

2.22 

1.53 

2.5 

1.32 

1.06 

-  .25 

-  .12 

■1-  .1 

.* 

5.0 

6.4 

2. 16 

1.5 

1.0 

3.22 

.8 

-  .32 

-  .16 

.25 

l.-C 

5. 57 

2.08 

1.47 

.9 

2.1 

.58 

-  .35 

-  .2 

3.1      ! 

!.(► 

5.21 

2.0 

1.36 

1.5 

1.76 

.52 

-  .42 

-  .2 

1.4 

.I-"" 



5.2 

1.28 



1.12 

.4 

-  .2 

.« 

1.1 

.2.-* 

1.75 

1.87 

-  .53 

-  .82 

&11 

4.96 

.75 

254 

41.- 

1.01 

.3 

.5 

1.1 

-  .48 

-  .87 

a70 

14.48 

.72 

219 

131 

1.0 

.3 

.48 

.92 

-  .52 

-  .35 

2.11 

1&6 

7.72 

208 

9.4 

.  7 

1.08 

.6 

.78 

-  .M 

-  .5 

1.85 

ia22 

ia85 

20 

lif 

.09 

3.35 

4.33 

.6 

-  .7 

-  .78 

las 

15.76 

17.32 

^  1.85 

a:: 

.71 

3.3 

12.1 

.5 

-  .78 

-  .9 

ia7« 

14.72 

1&15 

L92 

\\ 

.77 

1.45 

iai3 

.58 

-  .82 

+2.12 

ia79 

ILO 

ia35 

2 

&*i! 

.75 

1. 35 

7.9 

.r>8 

-  .87 

1.35 

8.72 

g.4 

1L75 

203 

&01 

.07 

1.1 

4.:<7 

.47 

-  .8 

.93 

4  91 

ao 

9.21 

1.9 

5.n 

.6 

.8 

3.«tt 

.3 

-.83 

a48 

2.7 

ail ' 

7.35 

L83 

i^ 

.6 

.75 

2.9 

.21 

-  .94 

aG2 

a  31 

40 

6l02 

291 

421 

.52 

.6 

2.74 

.18 

-  .95 

1.22 

117 

a65 

41 

a37 

au 

.5 

.6 

2.1 

•> 

-  .96 

.9 

lao 

a8 

3L6 

422 

ae 

.48 

.6 

1.75 

.18 

+  .1 

1.2 

12.97 

28    > 

3L07 

a  41 

142 

.3«i 

2.0 

1.6 

.1 

.'kJ 

•S.2 

ai2 

26    , 

285 

&23 

a  21 

.:i2 

3.«>2 

1.5 

.04 

-  .1 

as 

a52 

L93 

266 

14  1 

£91 

.25 

:io 

1.2 

-  .08 

-  .1 

2.67 

4.92 

L80 

23 

ia2i 

li 

.4 

2.(r2 

.98 

-  .15 

-  .38 

1.6 

5.41 

L72 

412 

9.27 

2" 

.la 

1.49 

.8.") 

_     o 

+  .11 

.7 

2.7 

L56 

488 

12  31 

an 

.72 

1.22 

1.02 

-  .1 

.83 

o 

4.1 

L3 

418 

9.02 

ao 

.('»4 

.95 

1.6 

-  .15 

.6 

-    .11 

2.1 

1.22 

&21 

&95 

41 

.  5 

.85 

i.;« 

+  .a'l 

2.  21 

-  .28 

L94 

1.48, 

a9 

6l5 

as 

.4 

.  i.'i 

1.3 

.11 

.2 

-  .32 

1.9 

L42l 

&23 

6l15 

a6 

.33 

.5 

7.^ 

.91 

-     .41 

+a32 

1.42 

.    L35 

417 

4  31 

.IS 

.29 

.  5 

8.9 

1.52 

-  .5 

2.51 

.9 

LSI 

3.94 

40 

4M 

.25 

.4,=) 

«V.12 

1.46 

-  .53 

5.a'i 

.5 

L28 

a2 

46 

4ii 

.23 

.39 

a  15 

1.1 

-H  .3 

a3 

4.25 

LIS 

291 

a  18 

4u: 

oo 

.'M\ 

2.9 

.32 

..'il 

ai 

7.21 

.96 

243 

292 

19 

.39 

2.  .Vi 

-  .11 

-  .42 

a  14 

9.45 

.83 

233 

Z.5 

a) 

.5 

2.05 

-  .3 

-  .iy> 

4.3 

7.53 

.77 

29 

3L31 

aa 

L5 

-  .36 

9.02 

&06 

1 

2  71 

ai 

9.0 

14.72 

11.3 

4.  or, 

4.4 

1.5 

2.5 

26 

.3 

.8 

L7 

8.41 

11.14 

8.71 

3.S 

2.8 

1.5 

2.1 

L8 

.3 

.6 

L5 

ia7 

9.  11 

7. 97 

3.6 

2.6 

1.2 

1.4 

20 

.3 

.6 

12 

11.98 

8.:c 

7.m 

a  5 

2.6 

.9 

1.4 

1.8 

.4 

.5 

11 

9.94 

Ml 

Kll 

a  45 

1.9 

.9 

1.2 

L6 

.5 

.5 

L« 

ALTAMAHA   DRAIKAOE   BASIN,   STREAM 
Daity  gage  height,  in/tet,  o/Ocmulgee  Rirer  at  Maeon- 


PLOW. 

—Continued. 
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,„. 

™. 

yu. 

Apr. 

""■ 

,. 

». 

July. 

Aug. 

8«pt. 

».. 

Nov. 

Dee. 

4,12 

1LS7 
ft38 

&g6 
lax? 

9.34 
J.B1 

ll 

i.01 

i.ai 

4.9 

si 

&1 
123 

«!7e 

ill; 

t! 

1.8 
13 

a.2 
i&i 

21.7 
1ft  S 

it 

S.3 

i\ 

::::::: 

ti 

£.81 

l| 

7.21 

ft3g 

IttTJ 

ii 

ft  01 

«» 

ft4 

S.S 

S.2 

7;* 

Is 

3.tl 

T.SS 

if 

e.es 
s.ct 

&0I 
4  71 

4M 

6.01 

433 
10  38 
7.KI 

4ei 

S.48 

Ii 

fi.1 

49 

41 
7,0 

sit 

5.3 
ISO 

lao 

1? 

an 

183 

lis 

148 

ll 
Vi 

ti 

10 

i! 

y 

11 
3:9 

1,8 

10 

y 

u 
ai 

5,0 

10 

IS 
35 

as 
33 

iS 
IL3 

8.D 

Ii 

id 
a.4 

3.1 

2.0 

li 

11 
li 

It 

.7 

11 
IS 

11 
1.7 

:1 

.1 

:1 

10,5 

s,s 

17 

16 

11 
12 
11 

10 

113 
0.0 

J! 

Is 

10 

10 

11 

LO 

■1 

10 

IB 

Ll 

■? 

IB 
Bio 

0.E 

y 

3.1 
10 

■\ 

LO 

a.7 

2.S 

'.! 

is 
II 

L2 

i7 
2S 

Is 

i\ 

S.fi 
40 

10 

ai 

&i 

IS 

IS 
24 

11 

11 
20 

14 
26 

7.1 
12 

Is 

43 

Is 

ao 

11 

48 

as 

1; 

^ 

m 

; 

a  3 

■  Mud  crouud  gage,  Aagiut  U,  lew. 
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WATER   RESOURCES   OF   GBOBOIA. 


Daily  gage  height,  in  feet,  of  Ocmulgee  Rirer  at  Maean — Continued. 
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ALTAMAHA  DBAINAGE  BASIN,  BTBEAM  FLOW. 
Rating  labia  for  Oemulgee  River  at  ifocon^Contioued. 
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Sating  tabltifitr  Oemulgee  Rivrr  at  Maeon — Continued. 
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ALTAHAHA  DBAINAOE   BASIN,   8TBGAU   FLOW. 

EtlimaUd  monthly  duehargi  of  Ocmulgee  River  at  Maeon. 
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'atinuUed  monMy  di»d»argt  of  Oemulgee  River  at  Micon^)ontmued. 
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YELLOW    RIVER    NEAR    HTONE    MOUNTAIN. 

station  was  established  in  1905  for  the  purpose  of  making  a 
'  miscellaneous  measurements.  It  is  located  at  the  single-span 
known  as  Sextons  Bridge,  about  6  miles  east  from  Stone 
in  and  2i  miles  above  the  old  Anmstown  factory  site,  where 
a  lai^  amount  of  fall. 

lection  is  good  for  measurements,  but  the  bed  is  sandy  and 
.  Discharge  measurements  are  made  from  the  bridge.  Gag© 
are  determined  directly  from  the  bench  mark,  which  is  the 
;he  downstream  end  of  the  floor  beam  at  the  middle  of  the 
tevation,  21.00  feet  above  the  datum  of  the  assumed  gage. 
«— iftM  197—07^8 
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WATER   BESOUBCES   OF   GEOBGIA. 


Discharge  meantrements  of  YeUcw  River  near  Stone  Mountain. 


Date. 

Gaoe 

I 

Chi 

January  28 

1906. 

FeeL 
L06 
L78 

8e 

November  23 

YELLOW   RIVER   AT   ALMON. 

A  temporary  station  was  maintained  from  September  12  to  Deo 
ber  31,  1897,  at  a  low  bridge  about  200  yards  below  the  Georgia  R 
road  crossing.  No  records  were  kept  during  1898.  On  May  9,  U 
the  station  was  reestablished  at  a  wagon  bridge  about  three-foui 
of  a  mile  north  of  the  town  of  Almon  and  the  same  distance  up 
river  from  the  Georgia  Railroad  crossing.  The  station  was  disc 
tinned  December  31,  1901. 

The  gage  is  fastened  to  the  side  of  the  upstream  post  of  a  bri 
bent  near  the  left  bank.  The  bench  mark  is  a  railroad  spike  dri' 
into  a  sycamore  tree  on  the  left  bank  of  the  river  about  100  feet  ab 
the  bridge;  elevation,  7.00  feet  above  gage  datum. 

Discharge  jfieasurements  of  Yellow  River  at  Almon. 


Septeinl)or  19. 


Date. 


im\ 


March  27... 

Jum^2l 

Septcinl)or  7 
Docenil)er  8. 


1897 


May  3.. 
May  9.. 
May  !♦». 
.Iinir  <». 
J  uno  27 . 


1899. 


fJago        Dis- 
height    charge. 


Feel. 
a7.'i 


3.90 
2.50 
I.  5,3 
2  10 


2  97 
3.  16 
230 
1.80 
2  42 


Sfc.-ft. 
«2 


876 
287 
1-23 
227 


481 
561 

ZV) 
427 


August  7 . . 
October  19. 


Date. 


ItSlil. 


.\pril  19.. 
November  30. 
December  22. 


igoa 


Qaoe  I    D 


Fert. 
1.40 
L70 


January  29. 

April  3 

June  14 

.Vugust  8.. 
OctoN»r  2(k 


1901. 


!  9.00 
i       2.40 

'      4.50 

1 

a40 

laso 

3.80 

2L58 

2L33 

Se 


Daily  gage  height,  infect,  nf  I'ellotr  Hirer  at  Almon. 


Dav 


S4.pt. 


( )ot . 


Nov 


DiH- 


18JJ7. 

1.. 

1.2    1 

1.6 

•» 

1. 1     , 

1.15 

1.2 

1.9S 
1.9 

2.  S 

a 

2  7 

4.. 

5  . . 

1.1 
1.15 

I.SS 
1.7 

2..S 

6.  . 

2.0 

1.1 
1.1 

1.5 
1.6 

2.  I 

8... 

2.  OS 

9... 

1.15 

1.75 

2.  06 

10... 

1.2 

1.7 

2.0 

11... 

!.:« 

l.tiS 

1.98 

12. . . 

1.9 

*.  fWi 

1.98 

13 

1.3 

1.9S 
1.9 

l.(>4 
l.«V4 

1.95 

14... 

1. 42 

1.89 

15    . 

1.4 

l.S 

1.64 

1.8t^ 

16  .- 

1.3 

1.52 

l.M 

1.90 

Dav 


Sept.  I    Oct. 


1897. 
17 

1. 25 

18 

1.3 

19 

...       1.3 

•20 

1.22 

21 

1. 2 

•>•» 

1.2 

23 

24 

1.28 

1.35 

25 

1.25 

lYi 

1.3 

27 

1.35 

28 

29 

1.3 

1.28 

30 

31 

1.24 

Nov. 


1.4 

1.4 

1.45 

1.5 

1.5 


I 


1.5 

1.68 

1.6 

1.69 

1.7 

1.65 

1.8 

1.64 

1.7 

1.68 

1      1.68 

1.67 

1.66 

1.66 

1.6 

1.7 

1.58 

1.68 

1.5    1 

1.7 

1.7 
1.76  I 
1.8 
2.0    i 
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Daiijf  gagt  A«^At,  tn/<e(,  i>f  YMow  River  at  Almon—QoutrnweA. 


D«^. 

Jan. 

Fab. 

Bar. 

Apr. 

■car. 

loot. 

Jal,. 

Aug. 

Bepj. 

0... 

».. 

Deo. 

IHB. 

34 
10 

t! 
K 

IS 

1.0 

.s 
.1 

'.h 

f% 
li 

as 

1 

as 

14 

lis 

LS 
\.b 

ti 
li 

li 

1 

li 

IS 

ili  1 

0 

LI 

i! 

is 

3.0 

fl 

as 
ao 

as 

ao 
as 

17 

as 

13 

a4 

17 
IS 

13 

11 
10 
10 

1 

11 

1.7  ij 

i:ti  y 

2.G 

ao 

1.B 

11 

10 

■ii 
2.7 

IS 

Is 

Z.9 

3.4 

2.4 

az 
11 
ao 

ino. 

11 

i! 

Is 

Is 

Is 

16 

li 

4.S 
4.S 

1* 

10 

10 

a.0 

ai 
ao 
ao 
ao 
ao 

ao 

IB 

1.9 
IS 

ae 

(.7 

ao 
ao 
&o 

9.0 

1 

IS 
&0 

lis 

13 

as]  loi  10 
30   as  15 

10  .  11!   2.0   17 

i! 

Is 

1* 

3.1 
3.1 
3.0 

B.0 
fi-E 

8.0 

i.o\     i» 

as 

13 
10 
10 

IS 

10 

10 
10 

10 
10. 

10 
10 

10 

G.G 
1.3 

ai 

IB 

10.0 
l&O 

8.0 
3.1 

J!  I!i  II 

"1  "-'I  '■'' 

ao  '  10 
as,  3:3 

asl  3:0 

li'  li 

Is 
a-o 

1.S 

l!|  1! 

UOl. 

13.  14 

1!  IJ 

1!!  1: 
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WATER   RESOURCES   OF   GEORGIA. 


Daily  gage  height,  in  feet,  of  Yellow  River  at  Almon — Continued. 


Day. 


Jan.  «  Feb.     liar.     Apr.     May.    June.    July,  i  Aug.    Sept 


1901. 

i> ,  4.0 

7 '  as 

8 '  3.7 

9 as 

10 a  4 

11 5.0 

12 10.0 

13 10.0 

14 '  6u5 

15 4.5 

Hi 4.2 

17 4.0 

18 4.0 

19 1  as 

20 as 

21 a  5 

22 a5 

23 a4 

24 as 

25 :  4.0 

26 a  5 

27 a4 

28 a  4 

29 a  4 

30 4.0 

31 :  a5 


5.6 

ao 

&5 

ao 

&8 

ao 

6.3 

ao 

5.4 

ao 

4.6 

4.5 

4.4 

4.0 

4.0 

a5 

a9 

ao 

a7 

2.9 

a5 

2.8 

a4 

2.8 

a4 

2.8 

a4 

2.8 

a4 

2.8 

■•l 


Oct.  I  Not.  ,  ] 


a  3 
a2 
a2 
a2 
a  4 

a2 
a  2 
a2 


2.8 
2.S 
2.8 
5.4 
6.0 

7.0 
10.0 
7.0 
5.0 
4.0  : 

ao  ; 


5.0 
4.5 
4.0 

a9 
as 

a7 
a7 

4.0 
9.5 
&4 

5.2 
5.0 
4.0 
5.1 
5.4 

4.5 
4.0 

ao 
as 
a7 

a  6 
a  5 
a5 
a  4 
as 


ao 

a2 

ao 

4.4 

2.0 

a5 

2.9 

a4 

2.8 

as 

2.S 

a2 

2.8 

ao 

2.7 

a4 

2.7 

ao 

2.7 

6.7 

2.6 

7.0 

2.6 

4.8 

2.8 

7.0 

2.8 

6.1 

2.8 

4.1 

5.0 

a2 

7.5 

a2 

6.1 

ai 

4.2 

ao 

a  6 

ao 

a4 

4.0 

as 

4.2 

a2 

ay 

ao 

ai 

2.9 

ai 

5.2 

2.6 
2.5 
2.4 
2.3 
2.2 

2.4 
2.3 
2.2 
2.2 
2.8 

ao 
as 
a4 

10.0 
7.0 


2.S 

ao 

2.S 

2.5 

2.4 

2.S 

4.2 

a4 

2.S 

as 

7.0 

7.6 

4.S 

a5 

6.0 

a4 

ao  1 

a2 

&0 

2.0 

lao 

2.8 

&0 

2.7 

4.7 

2.6 

as 

2.4 

5.0 

2.3 

9.0 

2.2 

10.0 

2.7 

4.S 

2.6 

4.0 

1 

ai 
ao 

2.0 
2.0 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 

as 

9.0 

10.0 

4.8 

ao 
a6 
a6 
a4 
a2 

a2 
ao 
ao 
ao 
ao 


ao 
ao 
ao 
ao 
ao 

ao 
ao 

2.8 
2.8 
2.7 

i7 
2.7 
2.7 
i7 
2.7 

i7 
2.6 
2.6 
2.6 
2.5 

as 
as 
as 
as 
a4 
as 


a4 
a4, 

2.4 
14  ' 

a4i 

a4 

a4 

a4 

a4 

a4 

ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
as 

a7. 

as 

Zi 
Zi 


Rating  tables  for  Yellow  River  at  Almon.^ 


SEPTEMBEK   12  TO 

Dis-     1      (iage     i      Dis-     ' 

charge.       height,      charge. 

1         _               

DECEMBER  31.  1807. 

Oace 
height. 

Gage 
height. 

Difl- 
chaiigo. 

'     Oage 
taeigfat. 

Dln- 
chaiigr. 

Feet. 

1 
Sec.'ft. 

Feet. 

1 
Sfc.-ft. 

Feet. 

8ec-ft, 

Feet. 

Sec-ft. 
326 

1.10 

ST)     . 
93     1 

i.m   i 

130 

2.10 

194 

160 

1.20 

1.70    , 

140 

120 

211 

170 

366    ' 

1.30 

101 

1.80    ' 

152 

2.30 

231 

180 

408 

1.40 

110 

1.90    1 

2.40 

256 

190 

450 

l.W 

120 

_    -   _ 

2.00 

MAY  0 

2.20 

179             2.  .W 

■ 

TO    1)E(^KMBKK 
34.'>             a  40 

290 

31,  1800. 

» 

1.00 

615 

4.60 

885 

1.10 

1.^3 

2.:«)    . 

3<;7 

a. 50 

637 

4.70 

907 

l.'J) 

147 

2.40 

'<m 

a  00 

660 

4.80 

990 

\.m 

IHO 

2..V) 

412 

a  70 

682 

4.90 

052 

1.40 

175 

2.fO 

4V) 

a  80 

7as 

5.00 

975 

K.'iO 

103     . 

2.70    , 

457 

a  90 

727 

a20 

1.020 

l.TiO 

212 

2.W) 

480 

4.00 

750 

5.40 

1.06S 

1.70 

23,1 

2.90 

.T02 

4.10 

772 

5.00 

1,110 

1.80 

2.VJ 

.100 

.'125 

4.20 

795 

j        5.80 

1.155 

1.00 

277 

3.10 

:)47 

4.30 

817 

'i.OO 

300     , 

3.20 

o70 

4.40 

840 

2.  10 

.122     ■ 

3.  .TO 

.'i92 

i.W 

862 

«  .Vbovi*  giigt;  height  3.S  f(*<>t  tho  rating  curve  is  a  tangent,  the  difTcrenoo  being  30  per  tenth. 
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Rating  table*  fi^  Yeltow  Sirer  at  Almtm—Coatiaixed. 

JANUARY  1  TO  DECEMBER  31,  IMO. 
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.SK. 

Dl8- 

belgbt. 
F/a. 

d^. 

.s». 

«st. 

».. 

chapge. 

Frrt. 

^'Sg- 

Fat. 

Yi* 

ft«. 

"rs«- 

a.jio 

l,37B 

30.00 

JANUARY  1  TO  DECIIUBER  31,  ItOl. 


110 

<,M0 

a.  70 

5.W 
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WATEB  RES0UBCB8   OF  GBOROIA. 


Eitimated  monthly  discharge  of  YdUno  River  at  Ahnan, 
[Drainage  area,  370  aquare  mllaa.] 


September  12-W. 

October 

November 

December 


Month. 


1897. 


lCay9-31... 

June 

July 

August 

September. 
October... 
November. 
December. 


ItHnl. 


January... 
February.. 

ICarch 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


1900. 


Diachaige  in  seoond-fBet. 


Maximum. 


112 
174 
179 
450 


570 
570 

1.1A5 
AM 
412 
750 
862 

1,087 


920 
9,235 
3,837 
4,912 
2,333 
4,912 
1,175 
1.175 
2,763 
780 
955 
2,492 


The  year. 


9,225 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


1901. 


3,070 
5,020 
3,070 
4,501 
2,005 
1,900 
3,070 
3,070 
3,070 
925 
406 
6,970 


The  year. 


6,970 


Minlnumi- 


«S 

86 

120 

160 


255 

175 
147 
120 
147 
147 
198 
277 


UmtL, 


101 
119 
141 
215 


301 
376 
384 


197 

073 
406 


RuD-oA. 


S60.-ft.iwr 
■q.  mile. 


Deptkii 


0.27 
.31 
.37 
.57 


l.CB 
.73 
.75 
.50 
.53 
.*» 
.73 

1.07 


.3 
.4 


.1 
.• 

.■ 
.■ 
.3 
.3 

.3 
1.3 


275 
290 
506 

290 
870 
370 
290 
275 
290 
290 
290 
350 


275 


511 
455 

361 
482 
320 
406 
250 
235 
361 
266 
2S0 
283 


285 


427 
1,408 


1,433 
633 

1,800 
670 
SS8 


873 
879 


7JS 


884 
1,076 

no 

1,331 
551 
741 
488 


6S5 

807 


947 


1.13 
3.04 
3.54 
3.78 
1.64 
3.67 
1.50 

.04 
1.30 

.08 
1.00 
3.U 


IB 

If 
It 

19 
it 
1.3 
1.3 
1.5 
1.0 
1.12 
2.5 


3.06 


3.46 
2.84 
1.87 
3.33 
1.45 
1.06 
1.30 
3.61 
1.73 
1.05 
.84 
3.33 


1.07 


27.5 


13 
13 
13 
l.« 
13 
1.3 
13 
1.3 
1.8 
.3 
13 


%.t: 


ALCOVY   RIVER   NEAR   COVINGTON. 

This  station  was  established  on  April  30,  1901 ,  about  3  nules  eost 
of  Covington,  at  a  low  wooden  bridge  which  is  often  under  water.  It 
was  discontinued  on  December  31,  1904. 

The  banks  are  low  and  liable  to  overflow.  The  ground  on  the  li^t 
bank  is  low  and  swampy  for  several  hundred  yards  and  is  flooded  by  3 
moderate  rise.  The  bed  of  the  stream  is  sandy  and  ahiftingy  and  tbe 
water  is  sluggish  at  low  stages.  Discharge  measurements  were  made 
from  the  upstream  side  of  a  low,  two-span,  wooden  bridge  about  100 
feet  long.  The  initial  point  for  soimdings  is  the  end  of  the  bridge 
floor  on  the  left  bank,  upstream  side.  The  gage  is  a  vertical  rod  10 
feet  long,  spiked  to  a  birch  tree  on  the  left  bank  of  the  river  2  feet  from 
the  upstream  side  of  the  bridge.     The  observer  was  Stephen  Belcher^ 


ALTAMAHA   DRAINAGE   BASIN,   STREAM    FLOW. 
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•mer  living  near,  who  was  paid  by  the  Georgia  Geological  Survey. 
3h  mark  No.  2  is  a  copper  plug  set  in  the  solid  rock  on  the  north 
of  the  side  ditch  on  the  upstream  side  of  the  road,  100  feet  from 
end  of  the  bridge,  on  the  left  bank  of  the  river;  elevation,  7.82 
above  the  zero  of  the  gage. 


DUcharge  nteaturmunts  of  Alcoiy  Hirer  iiear  Covington. 


Date. 


Gage 
height. 


1901.  Feet. 

» 3.00 

4 1  3.12 

t8 3.64 

Br26 1  2.00 

1902.  I 

8iry27 !  4.87 

4 '  1.70 

J I  1.32 

nber  12 1  1.20 

1903. 

11 1  4.41 

4 3.48 

i 1.92 


Dis- 
charge. 


353 
376 
162 


661 
156 
127 
128 


576 
385 
174 


DHte. 


August  27 . 

October  8 

November  14. 
December  19. 


19a3. 


1904. 

February  20 

April  13 

June  16 

July  12 

September  22 

September  22  a 

September  22  6  — 

December  6 

December  6 


Oage 
hei^ 


age 
[ght. 


Feet, 
1.60 
1.50 
1.90 
1.85 


3.67 

2.11 

.63 

1.00 

.45 

.45 

.45 

3.35 

3.38 


Dis- 
charge. 


Sec.-ft. 
127 
120 
157 
155 


415 

202 

68 

94 

53 

42 

42 

328 

358 


a  200  feet  below  bridge. 


f>  300  feet  al>ove  bridge. 


Dctily  gage  height,  in  feet,  of  Alcovy  Mirer  near  Covington. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1901. 

1 
! 

i 

1 

' 

'             1 

1 ' ■■ 

:                   ■                   i 
■ 1 

1 

1 



•   •«••••                   • 



1 

1 

1                                                      1 

1 

! 

1 

1 

i.  .        1'  '     * 

1 

1 

1     '     " 

' 

1 

3.0  , 

1802. 

6.5 
&4 
4.8 
4.3 
4.0 

5l2 

7.3 

a8 

7.0 
6.7 

9.5 
7.2 
6.2 

5.6 
&0 
4.8 

•  •-- 

5l8  '      4.5 

5  3         4. 3 

May 


2.9 
2.8 
2.8 
2.7 
2.7 

2.7 
2.8 
2.6 
2  5 
2  4 

2.4 
2.3 
2.3 
2.4 
2  3 

2.2 
2.1 
2.0 
2.0 
2.5 


June. 


4.2 
4.3 
4.0 
3.3 
3.0 

2.7 
4  5 
4.0 
3.2 
2.6 

2.4 
2.3 
2.5 
3.1 
3.3 

3.8 
4.3 
4.8 
5.7 
5.3 


3.4 

5.0 

4.5 

3.6 

4.2 

2.9 

3.7 

2.6 

3.2 

2.4 

2.9 

2.8 

2.8 

4.5 

2.7 

&1 

2.5 

4.9 

2.4 

3.6 

3.3 

3.0 

1.9 

3.5 

1.4 

3.2 

2.2 

3.0 

2.0 

2  9 

1.9 

July 


4.0 
3.4 
2.8 
2.6 
2.4 

2.2 
2.0 
1.9 
1.9 
1.8 

2.0 
2.5 
3.1 
3.9 
4.6 

4.3 
4.0 
3.8 
3.3 
4.0 

4.8 
5.3 
5.8 
5.0 
4.2 

3.7 
3.2 
2.7 
2.5 
ZO 
2.4 


1.0 
1.0 
1.0 
2.2 
1.7 


5.2 
5.0 
4.0 
3.5 

4.8 

0.1 
5.9 
5.5 
5.3 
4.6 

5.6 
5.6 
6.8 
6.2 
5.0 

4.5 
4.0 
4.7 
6.2 
6.0 
4.9 


1.8 
1.4 
4.2 
3.7 
5.0 


Aug. 

1 
Sept. 

1.6 

5.0 

1.5 

.    4  5 

1.4 

3.7 

1.6 

3.0 

1.6 

2.8 

4.3 

2.5 

5.1 

2.4 

4.0 

2.2 

2.6 

2.0 

2.1 

2.0 

Nov. 


Dec. 


2.0 
2.0 
1.9 
2.0 
2.1 

2.0 
5.0 
6.3 
5.9 
6.0 

5  3 
3.9 
3.2 
2.9 
2.8 

2.6 
2.5 
2.4 
Z4 
2.6 


1.4 
1.3 
1.2 
1.0 
1.0 


3.0 

2.0 

4.3 

2.0 

4.3 

2.0 

4.2 

2.0 

3.2 

2.3 

2.9 

2.1 

2.5 

2.1 

2.3 

2.1 

2.3 

2.0 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.5 

2.1 

2.4 

2.1 

2.4 

2.0 

2.3 

2.0 

2.1 

2.0 

2.0 

2.1 

2.0 

2.1 

2.0 

2.5 

1.9 

2.8 

1.9 

2.6 

1.9 

2.4 

2.0 

2.4 

2.0 

2.3 

2.0 

2.3 

2.0 

2.2 

2.0 

2.1 

2.0 

2.1 

^Q 

2.1 

2.0 

2.1 
2.0 
2.8 
3.2 
3.0 

2.7 
2.5 
2.5 
2.4 
2.9 

3.0 
2.7 
2.6 
2.5 
5.2 

6.3 
4.6 
4.2 
3.0 
2.8 

2.4 

2.8 
2.8 
3.0 
3.2 


3. 
3. 
3. 
6. 


2.7 
2.5 
ZO 
1.7 
2.0 


1.6 

1.7 

1.6 

1.9 

2.2 

6.9 
7.4 


3.5 
&0 
6.3 
6.1 
4.9 
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WATER   RER0URCE8   OF   GEORGIA. 


Daily  gage  height,  in  feet,  of  Alcovy  River  near  Covington — Continued. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 


14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
1ft. 
20. 

21. 
22. 
23. 
24. 
25. 

20. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


Day. 


1902. 


Jan.  I  Feb.  .  Mar. 


1903. 


1904. 


1 
3.7  , 

3.5 

:      3.4 

!      3.3 

3.2 

3.1 

3.0 

2.9 

2.8 

2.7 

2.8 
2.8 
2.7 
2.8 
2.8 

3.0 
3.4 
3.5 
3.0 
3.0 

3.0 
3.0 
3.0 
3.2 
3.6 
4.0 


3.2 
3.0 
2.9 
3.0 
2.9 

2.8 
2.7 
2.6 
2.5 
2.3 

2.8 
3.0 
3.3 
2.9 
2.8 

2.7 
2.6 
2.5 
2.4 
2.3 

o  o 

2.2 
2  2 
2.4 
2.5 


2.5 
2.8 
3.1 
3.0 
2.9 
2.6 


2.0 
2.9 
2.0 
2.2 
2.4 

2.3 
2.2 
2.1 
2.2 
2.2 


I 


6.3 
4.9 
4.4 
4.3 
4.0 

3.8 
3.7 
3.6 
3.6 
3.6 

3.8 
3.8 
3.8 
3.7 
3.7 

3.8 
3.8 
3.8 
4.2 
4.3 

4.4 

5.0 
12.  K 


2.5 
2.5 
2.7 
3.0 
3.6 

4.0 
4.4 

8.0 
7.5 
7.0 


6.5 
6.5 
6.6 
6.2 
5.3 

4.9 
6.5 
6.7 
6.6 
5.4 


3.7 
3.6 
4.3 


2.6 
2.5 
2.4 
2.3 
2.2 

2.2 
2.5 
2.7 
2.8 
3.5 


I 


3. 


4.8  I      3. 
4.6 
4.3 
4  0 
3.8 


5. 

I. 
8. 
7.4 

6.1 
5.3 
4.9 
4.2 
5.7 
6.2 


5.0 
4.8 
4.6 
4.5 
4.4 

4.3 
4.2 
4.0 
4.4 

4.8 

5.8 
6.8 
6.7 
6,0 
5.7 

5.1 
4.8 
4.5 
4.5 
4.5 

4.3 
3.9 
4.3 
5.5 
7.4 
6.9 


4.9 
5.5 
5.2 
4.7 
4.5 

4.2 
4.2 
4.1 
4.0 
4.5 

4.4 

4.3 
4.7 
5  1 
4.7 

4.6 
4.5 
4.0 
3.8 


I 


i 


2.9 
2.8 
2.9 
3.0 
2.9 

2.6 
4.0 
4.5 
4.9 
4.6 


6.3 
5.7 
5.0 

4.8 
4. 


2. 
2. 
3 
3. 
2. 


.\pr. 


4.2 
4.5 

4.9 
4.7 
4.5 

4.0  I 
3.8  , 
3.8  ' 

3.7  I 

3.6  I 

3.6  I 
4.3, 
4.2 
4.0  1 

I 
3.9. 

3.8  I 

3.7  I 
3.7 
3.5  ' 

I 
3.4  , 
3.0  ' 
3.0  I 
3.0  , 
3.0 


May.  ,  June. 


4.5 
4.3 
4.8 
6.1 
5.9 

5.6 
4.5 
4.4 
4.7 
4.5 

4.3 
4.0 
3.8 
3.8 
3.7 

3.6 
3.4 
3.1 
2.0 
2.0 

2.9 
3.3 
3.5 
3.3 
3.1 


2.4 
2.4 
2.5 
2.4 
2.0 


0 
5 
0 
7 
9  i 


2.8 
2.7 
2.6 
2.7 
2.6 

2.6 
2.6 
2.5 
2.6 
2.5 

2.6 
2.5 

2.8 
2.7 
2.6 

2.4 
2.6 
2.4 
2.4 
2.3 


2. 
2. 
2. 


2.0 
2.0 
2.0 


3.0 
3.0 
3.0 
5  7 
5.0 

4.5 

4.0  I 
3.4 
3. 5  ! 
3.3  I 

3.0  I 
2.9  I 
3.3  I 

4.0  I 

4.0* 
o.  5  I 

3.1  I 
2.9  ' 

2.8 
2.7 
2.6 
2.5  I 
2.5 


2.5 
3.3 
3.5 
3.1 
2.8 
2.7 


2.1 
1.9 
1.8 
1  7 
1.7 

1.7 
1.5 
2.5 
2.2 
2.6 


1.7 
1.7 
2.5 
3.8 
2.7 

2.2 
2.0 
1.9 
1.8 
2.2 

2.7 
2.5 
2.3 
2.2 
2.1 

1.9 
1.9 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1  2 
1.2 


7.0 
6.7 
6.7 
5.2 
5.4 

6.1 
6.0 
5.5 
4.5 
4.0 

3.8 
3.5 
.3.3 
3.0 
2.9 

2.8 
2.7 
2.6 
2.4 
2.4 

3.0 
2.8 
2.6 
2.4 
2.3 

o  o 

3.6 
3.6 
3.2 
3.0 


2.9 
2.4 
2.3 
1.6 


July.     Aug, 


1.7 
1.6 
1.3 
1.2 
1.1 

1.0 
2.6 
2.0 
1.9 
1.8 

1.7 
1.6 
1.4 
1.4 
1.1 


1.1 
1.0 

1.0 
1.0 
2.3 
3.5 
3.7 
2.8 


2.8 
2.6 
2.7 
2.8 
2.7 

2.6 
4.6 


6. 


4.8 
4.0 
6.6 
6.3 
5.1 

4.2 
3.2 
2.9 
2.7 
2,5 

2.3 
2.1 
2.0 
1.9 
1.9 

2.9 
2.7 
2.6 
2.4 
2.0 
2  0 


I 


1.26 
1.16 

.8 

.6 


1.3 

.6 

1.6 

.6 

1.4 

.4 

1.6 

.75 

1.5 

1.76 

1.6 

1.7 

3.8 
2.5 
2.4 
1.9 
1.5 

1.4 
1.3 
1.0 
1.0 
2.0 


1.0 
1.8 
2.0 
3.3 
2.9 


1.9 

2.4  . 

1.2 

2.0 

1.1 

1.7 

1.3 

2.2 

1.2 

2.8 

1.1 

2.0 

1.0 

2.4 

1.0 

2.1 

1.0 

1.0 

1.0 

3.0 

1.0 

3.0 

1.0 

3.4 

1.2 

2.8 

1.9 

2.6 

2.4 

2.8 

1.6 

1.9 

1.2 

2.6 

1.2 

4.6 

1.2 

3.8 

1.2 

3.0 

1.4    1 

2.7 

1.3 

2.0 

1.2 

2.4 

1.2 

1.8 

1.2 

1.7 

1.2 

1.6 

1.1 

1.6 

1.1    1 

1.6 

1.0 

2.2 

1.2 

3.0 

3.3 

4.0 

4.4 

4.6 

4.7 

3.5 

4.0 

2.4 

3.7 

2.0 

2.4 

2.4 

2.2 

3.6 

2.0 

3.0 

1.9 

2.5 

1.8    i 

2.0 

1.7    ' 

1 

1.7 

1 
1.7 

1.6 

1.8 

1.5 

1.7 

1.4 

1.6 

1.3 

1.6 

1.3 

.8 

.  1.15 

1.2 

1.0 

3.65 

.8 

1.85 

l.S 

1.45 

2.5 

1.3 

1.7 

2.8 

1.15 

3.1 

1.0 

4.4 

1.1 

4L8 

LO 

1.6 
2.2 
2.5 
2  6 
2.1 

1.9 
1.7 
1.5 
1.7 
1.8 

1.6 
1.6 
1.6 
1.6 
1.6 

1.7 
2.1 
2.0 
1.9 
1.8 
1.7 


1.6 
1.4 
1.4 
1.6 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
2.0 
1.9 
1.8 

1.7 
1.6 
1.6 
1.6 
1.5 

1.5 
1.5 
1.6 
1,6 
1.5 
1.6 


.25 

.45 

.3 

.2 

.2 

.2 

.35 

.3 

.36 

.3 


1.5 
1,5 
1.5 
1.4 

1.4 

1.6 
L6 
27 
3.2 
29 

22 
20 
1.7 
1.7 
3.3 

4.1 
3.3 
3.0 
24 
24 


1.7 
1.7 
1.8 
23 
27 

3.0 
25 
20 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
25 
22 
2.2 
20 

20 
20 
20 
20 
20 

20 
1.9 
1.9 
1.9 
1.9 
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1} 

:i 
tk 

i\ 
t\ 
i% 

li 

u 

14 

i\ 

it 


1* 

L  r 
l.j 
1? 
I  > 

m  . 
0  ' 

:i 

25 

2.; 

4|l 

It 

iS 
It 

2j 
l\ 

4  « 

*•• 

11 
it 

•>^ 

h 

24 
U 

11 


.55  11 

.65  14 

.8  15 

1.8  '  l: 

1.45  IS 

1.55  U 

1.35  &< 

.95  3.4 

.95  1< 
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ALTAMAHA   DRAINAGE   BASIN,   STREAM   FLOW,  121 

DaUy  gage  height,  in  /eel,  of  Akory  River  near  Covington — CoDtinued. 


B.,.           1  ,„. 

Fe..  ,  «.r. 

Ap,. 

»Ur. 

w 

.«,. 

Aug. 

Sept. 

oc. 

Nov. 

Dec. 

..'•"■.  .. 

1! 

21 
S.O 
2.0 

20 

Ii 

2.0 
20 

IS 

2.2 
2.2 

2.0 

2e 

i 

i 

.  s 

J 

S.T 

2-8 
20 

L2( 

'.76 
'.7S 

;l 

0-3 

.2fi 
.26 

.26 
.2fi 

1 

.3fi 
!2S 

f 

o.»s 

1:3 
1.3S 

i!os 

1.1 

1.  5 

i  6 
20 

4fi 

Si 

3.1 

5? 

ii 



3^0 
3.S 

Is 

2.9 

11 

Z3 

,  ., 

:::::::,.•::::!  t! 

Rating  labia  for  Akovy  River  near  Covington. 

APRIL  30  TO  DECEUBER  31,  IMU.o 


108    ' 

1-60 

1B7 

2.«) 

.80 

IM    1 

122 


atek  EEsoracES  or  gbxwgia. 


J^l 

■Airy. 

Dm- 

Fett. 

Di9-       ' 

ft^ 

A.'  -'f.'fr 

J**:. 

5fr.-#<ff. 

See.-feet. 

:  A 

* 

IJtt 

JM 

x» 

se 

4.70 

^  ," 

M 

1« 

^m 

J.* 

410 

4.» 

650 

:  a.- 

:•:•: 

1  » 

ly 

k:» 

<» 

4.V0 

670 

:  K 

A-. 

1* 

:« 

390 

430 

5.00 

600 

I  « 

::i 

ITTi 

>l} 

3  « 

470 

5.30 

730 

i  X 

•  >* 

1* 

r4 

14» 

« 

5.40 

770 

L  111' 

:x 

i« 

■») 

4.*». 

SIO 

&.«0 

810 

!.?> 

:« 

J  * 

uk 

43> 

530 

5.» 

850 

1  * 

i» 

3  -A 

322 

43» 

&5D 

6.00 

800 

:  * 

I* 

J  JP 

JE» 

4  4» 

570 

7.00 

1.090 

2-« 

:-r. 

3  » 

JL.'^ 

430 

SSO 

&00 

1.290 

;  10 

:« 

3  •> 

374 

4<« 

(to 

9.00 

1,490 

2.30 

IM 

JAXl  ARY  1  TO  P 

ECEMBE 

2.70 

R  31. 19M. 

OX 

3» 

l.jO 

US 

•SSB 

3.90 

1 
460 

.» 

4S 

l.« 

144 

2.  SO 

272 

4.00 

480 

.«) 

-o 

1  70 

153 

2.90 

2S6 

4.20 

522 

-W 

■^ 

I.* 

lr£! 

3.00 

a» 

4.40 

564 

.'V 

r»» 

I.W 

171 

3.10 

315    , 

4.60 

606 

.:u 

73 

2.  CO 

1« 

X30 

331    < 

4.80 

648 

•o 

Hi 

2.10 

14) 

X30 

347 

5.00 

600 

.« 

>7 

2.30 

301 

X40 

364 

5.30 

734 

1.00 

« 

2  30 

212 

3.50 

382 

5.40 

778 

1.10 

103 

•i.v> 

23 

3.ti0 

401 

5.60 

822 

i.» 

111 

2  5t» 

234 

3.n) 

410 

5.80 

866 

1.30 

119 

2.»4J 

246 

3.80 

440 

6.00 

010 

1. 40 

127 

<*.Vt  About  6  feet  gaee  height  the  right  liink  overflows  for  *  width  of  about  1,000  feet.  Bank  Is  oorend 
h\  »  thick  swamp  growth.  90  the  velocity  i%  pruhably  sTnall.  Above  gage  height  3A  the  rating  com 
is  a  tan^rent.  the  difference  being  20  lier  tenth. 

EstimaUd  monthly  fiiarhargf  of  Ah^vy  River  near  Covington. 

[Dratnago  ar^a.  22S  square  miles.] 


Disi*harg*'  in  wi'ond-feet. 


Run-off. 


Month. 


Maximum. 


IWl. 

M»y 

Juiir 

July 

August 

a«^pt<«inN'r 

OctolxT 

Novi'mlxT 

I>ocfimlx«r 

iy02. 

Januar>' 

February 

March 

April 

May 

June , 

July , 

August ' 

Sopwmlx^r 

Octolwr , 

Novembi'T , 

December 

Tho  yoAr ' 


593 
H21 
S40 

1. 030 
VOo 
555 
27a 

1.144 


»73 
2.170 
1.543 
.H02 
403 
400 
441 
G88 
.%4 
265 
617 
746 


2,170 


Minimum. 

Mean.    ' 

Sec.-ftper 
aq.  mde. 

Depthto 
iodiM. 

162 

271 

1.10 

^i 

198 

442 

1.94 

lH 

143 

377 

1.65 

tfll 

HI 

582 

2.55 

191 

152 

361 

1.58 

^^ 

162 

228 

1.00 

tU 

162 

183 

.80 

.0 

162 

303 

L72 

1.0 

265 

301 

1.72 

tm 

422 

675 

2.06 

tm 

479 

764 

S.81 

&0 

306 

406 

2.18 

14S 

187 

251 

1.10 

LIT 

121 

105 

.80 

.0 

108 

163 

.71 

.0 

108 

193 

.85 

M 

106 

204 

.89 

.0 

144 

181 

.79 

M 

136 

212 

..93 

L9I 

197 

344 

L51 

L» 

108 

338 

1.48 

n0 

ALTAMAHA   DBAINAQE   BASIN,   STBEAM   FLOW.  123 

Estimated  monthly  discharge  of  Alcovy  River  near  Covington — Continued. 


Month. 


1903. 

January 

Vebmary 

March 

April 

June 

July 

AUKUBt 

Beptember 

October 

November 

December 

The  year 

1904. 

January 

February 

March 

S5??:;::::::::::::::::::: 

June 

July 

August 

Sqytember 

October 

November 

December 

The  year 


Discharge  in  second 

l-feet. 

Run-off. 

Maqimum. 

Minimum. 

Mean. 

8ec.-ft.pcr 
sq.  mile. 

Depth  in 
inches. 

356 

194 

262 

1.15 

1.33 

1,290 

232 

691 

ao3 

a  16 

1,410 

430 

689 

ao2 

a48 

950 

170 

535 

2.35 

2.62 

830 

232 

371 

1.63 

1.88 

1,090 

194 

468 

2.05 

2.29 

990 

160 

375 

1.64 

1.89 

990 

107 

244 

1.07 

1.23 

630 

86 

186 

.82 

.91 

170 

114 

126 

.55 

.63 

306 

140 

178 

.79 

.88 

232 

150 

185 

.81 

.93 

1,410 

88 

359 

1.58 

21.23 

685 

180 

264 

1.16 

1.34 

800 

201 

406 

1.78 

1.92 

660 

212 

331 

1.45 

1.67 

420 

171 

200 

.917 

1.02 

286 

95 

147 

.645 

.744 

286 

52 

105 

.460 

.513 

157 

52 

84.2 

.369 

.425 

888 

80 

290 

1.27 

1.46 

234 

45 

80.8 

.354 

.395 

87 

38 

50.6 

.222 

.256 

195 

63 

115 

.504 

.562 

373 

103 

193 

.846 

.975 

888 

38 

190 

.831 

11.28 

AIXX)VY   RIVER   NEAR   STEWART. 

This  station  was  established  September  16,  1905,  by  M.  R.  Hall. 
It»is  located  at  a  wooden  wagon  bridge  known  as  "Waters  Bridge," 
about  15  miles  south  of  Covington,  Ga.,  and  5  miles  from  Stewart, 
below  the  mouth  of  Bear  Creek  and  about  4  miles  from  the  mouth 
of  the  river.  The  station  is  important  because  it  is  a  short  distance 
below  a  large  amoimt  of  fall  at  the  old  Newton  factory  site. 

The  channel  curves  to  the  left  bank  about  45°  in  300  feet  above 
the  station,  and  is  straight  for  1,000  feet  below  the  station.  The 
right  bank  is  high  and  will  not  overflow.  The  left  bank  may  over- 
Bow  about  200  feet  at  high  floods.  The  channel  above  and  below 
appears  to  contain  much  sand,  which  is  shifting,  though  the  bed  is 
mostly  rock  in  the  part  imder  the  right  span  of  the  bridge,  to  which 
nearly  all  of  the  flow  is  confined  at  lowest  stage  of  water. 

Discharge  measurements  are  made  from  the  bridge  of  three  spans 
Df  about  50  feet  each. 

A  vertical  staff  gage  is  attached  to  a  birch  tree  at  the  right  edge  of 
the  water,  12  feet  upstream  from  the  bridge.  It  is  read  once  each 
day  by  A..  J.  White.  The  bench  mark  is  a  cross  and  circles  cut  on  a 
BoUd  rock  outcrop  at  the  right  edge  of  the  water,  just  under  the 
downstream  side  of  the  bridge;  elevation,  2.36  feet  above  the  datimi 
of  the  gage. 
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WATER  SESOUBCn  OP  OKmaiA. 


b^t/ 


Gur      II 


Ste.-fl, 

«     JaniMfrll... 
«     UtumirU— 


Daily  gaijt  hright.  in  fitt.  iif  Alrorj/  Eirrr  n 


8 

e 

5G 
fiS 

S 


Kalituj  Uihhfor  Alm'n  Hlf 


■"■nr/  /mm  Stpttmhrr  16  («  DectmbtT  .11.  IH 
T>U- 


Diit- 

.as. 

1 

IXOO 
1.0(0 

l.lao 


mf/iftf  'lixehaiy  iif  Almry  Itiver  ntar  Stewart. 


M.mlli. 

[         1)1  KhH 
:  Mnxlmair. 

rp: 

.. 

«>lld-IMt. 

Snn-oft 

11m 

... 

HMD. 

XSiff-^B 

laus. 

1 

i' 

1 

SE^; 

;               W8 

Si 

ALTAMAHA   DRAINAGE   BASIN,   STBEAM    FLOW. 
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TOWALIGA    RIVER   NEAR  JULIETTE. 

The  drainage  basin  of  this  stream  occupies  a  small  area  in  central 
Georgia;  its  headwater  tributary  adjoining  those  of  Flint  River  on 
tibe  west,  and  small  creeks  draining  into  the  Ocmulgee  on  the  east, 
rhe  river  is  a  tributary  of  Ocmulgee  River,  entering  it  25  miles  above 
JCacon.  The  area  drained  is  a  rolling  country  and  extensively  culti- 
Tftted.  A  gaging  station  was  established  by  B.  M.  Hall  near  its 
mouth,  at  the  Southern  Railway  bridge,  2  J  miles  north  of  Juliette  on 
May  5,  1899,  but  observations  of  gage  heights  were  not  started  xmtil 
-November  2.     The  station  was  discontinued  December  31,  1901. 

At  low  stages  measurements  were  made  at  the  wagon  bridge  a 
ftalf  mile  above  the  railroad  bridge.  W.  L.  Jackson,  a  farmer  Uving 
m  half  mile  from  the  bridge,  was  the  observer.  His  address  is  Bemer, 
£kt.  The  rod  is  nailed  to  the  timber  crib  at  the  base  of  the  left- 
^Imnk  pier  of  the  iron  singlenspan  bridge.  Bench  mark  No.  1  is  at 
^llie  top  of  the  downstream  iron  girder  imder  the  cross-ties  40  feet 
itom  the  left  end  of  the  bridge;  elevation,  37.30  feet  above  gage 
datum.  Bench  mark  No.  2  is  at  the  top  of  the  rail  at  the  same 
point;  elevation,  38.80  feet  above  gage  datum. 

Discharge  meamremenU  of  Towaliga  River  near  Juliette, 


Date. 


1809. 
lUy5 3.45 


17 

November  2 . 
NoTember  2. 
December  16, 


YebruAfy  17. 

AprU3 

December  8. 


1900. 


Gage 

height. 

Dis-     1 
charge 

t 

Feet. 
3.45 
2.10 
1.50 
1.50 
1.90 

Sec.-fl.  ' 
581  , 
255  ' 
167 
163 
184 

6.35 
2.60 
2.75 

1,02^ 
348 

468 

January  14 

February  22 2.70 

May  8 2.22 

July27 '  1.48 

September  13 ;  i.  55 

September22 2.63 

Novembers 1.65 


Dis- 
charge. 


aec.-ft. 
563 
362 
301 
172 
163 
312 
186 


Daily  gage  height^  in  feet  ^  of  Towaliga  River  near  Juliett( 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

'i 

1 

1.2 
1.1 
1.2 

i 

Dec. 

1.6 

1.55 

1.5 

3.7 

3.6 

2.5 

2.0 

1.9 

'    Day. 

1 
Nov. 

1 

1.3 
1        1.3 

1.2  1 
1        1.3 

Dec. 

Day. 

■- 

25 

28 

27 

28 

29 

30 

31 

Nov. 

1.2 

3.35 

3.2 

2.2 

1.95 

1.8 

Dec. 

1899. 
1 

1.7 

1.65 

1.65 

1.75 

1.75 

L65 

1.56 

1.5 

jcfinf. 

9 

10 

11 

12 

13 

14 

15 

16 

1899. 

17 

18 

19 

20 

21 

1  22 

'  23 

24 

1 

■    1 
1 

1.8' 
1.7  1 
1.7 
1.7 
1.7 
1.5  : 
1.6 
4.0 

3.8 

3 

9 

< 

« 

© 

7 

1.2 
1.2 

1     1 

i!i 

2.5 
2.1 
1.1 
2.0 
1.9 
1.9 

« 

t 

126  WATER   RESOURCES   OF   GEORGIA. 

Daily  gage  height,  in  feet,  of  Toualiga  River  near  Juliette — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

il 

1000. 

1 

2.2 

2.0 

2.9 

1.8 

3.1 

2.0 

4.0 

2L2 

4.5 

0.0 

L3 

2 

2.2 

1.9 

4.3 

1.6 

3.6 

2.1 

4.0 

2.2 

L5 

LO 

2.0 

3 

2.0 

1.9 

3.1 

2.6 

4.9 

2.1 

3.5 

1.7 

LO 

L4 

&2 

4 

2.0 

2.1 

2.8 

2.8 

3.3 

3,7 

3.5 

1.7 

1.6 

2L1 

7.0 

5 

1.9 

2.7 

2.4 

2.6 

3.1 

2.9 

4.1 

2L8 

1.5 

3.4 

6.4 

6 

1.9 

2.6 

2.4 

2.5 

2.6 

2.6 

3.5 

1.7 

1.3 

3.5 

3.5 

7 

1.9 
1.9 

2.3 

1.4 

1.4 
2.9 

2.7 
2.6 

2.6 
2.5 

3.2 
5.2 

3.3 
4.2 

1.5 
1.3 

1.2 

1.0 

8.9 
3.8 

2.2 

8 

2.1 

9 

1.9 

2.4 

3.4 

2.5 

2.5 

2.4 

4.0 

L2 

1.0 

L7 

2.1 

10 

1.9 

7.3 

2.8 

2.5 

2.5 

2.6 

4.0 

1.2 

1.0 

L5 

2.0 

11 

1.9 

11.8 

2.3 

3.4 

2.4 

2.9 

3.8 

1.2 

LO 

1.5 

2.0 

12 

2.7 

14.1 

1.3 

5.7 

2.4 

2.3 

3.7 

1.1 

1.0 

L6 

L9 

13 

2.8 

14.  H 

2.0 

4.0 

2.4 

2.3 

4.4 

1.3 

1.0 

L7 

L9 

14 

2.3 

16.5 

1.1 

2.9 

2.3 

2.4 

3.7 

1.0 

2.4 

L7 

L9 

ir>         

2.2 
2.1 

16.3 
8.3 

1.0 
4.0 

2.8 
2.7 

2.3 
2.2 

2.3 
2.9 

2.2 
2.0 

1.7 
1.6 

8.0 

6.4 

L5 
L4 

1  9 

16 

L8 

17 

2.0 

4.8 

3.1 

•  2.7 

2.2 

3.3 

1.8 

1.3 

4.2 

L3 

L8 

18 

2.1 

3.8 

2.3 

12.8 

2.2 

3.8 

1.0 

1.9 

3.1 

LI 

L8 

19 

2.8 

3.3 

1.1 

17.8 

2.2 

4.1 

1.0 

1.3 

2.9 

LI 

2.0 

20 

3.2 

3.2 

3.3 

14.8 

2.2 

5.2 

1.0 

1.2 

2.0 

LI 

L9 

21 

2.9 

2.4 

3.1 

7.8 

2.2 

2.2 

1.0 

LI 

1.4 

LI 

L8 

22 

2.5 

4.0 

2.3 

12.8 

2.1 

1.9 

1.5 

0.8 

1.3 

LI 

L8! 

23 

2.3 

3.3 

2.2 

5.5 

2.1 

2.2 

1.5 

0.9 

1.2 

2L4 

L9 

24 

2.2 

2.9 

2.7 

4.8 

2.8 

9.8 

2.2 

2.1 

1.3 

3.6 

L9 

25 

2.2 

2.4 

3.4 

4.1 

2.9 

10.8 

1.9 

3.0 

L3 

3.5 

2.5 

2.1 

3.0 

4.0 

3.6 

2.5 

8.8 

1.6 

4.3 

1.2 

2.0 

4.4 

27 

2.0 

2.9 

3.6 

3.4 

2.4 

6.8 

2.4 

2.6 

1.2 

2L1 

3.1 

28 

2.1 

2.4 

2.8 

3.2 

2.4 

6.6 

2.6 

1.5 

1.1 

L6 

2.4 

29 

2.0 

2.4 

3.3 

2.2 

6.2 

4.0 

1.2 

1.1 

L3 

2.3 

30 

2.0 

2.4 

3.2 

2.1 

4.2 

5.1 

1.6 

as 

L2 

L9 

31 

2.1 

2.1 

2.1 

3.4 

5.6 

L2 

1901. 

1 

5.1 

2.8 

2.7 

8.8 

2.5 

5.6 

2.0 

2.0 

8.4 

2.6 

L5, 

2 

5.9 

3.0 

2.7 

11.7 

2.4 

3.7 

3.0 

3.0 

^6 

2.6 

L5 

3 

7.2 

3.4 

2.6 

13.9 

2.4 

2.8 

2.2 

1.7 

2L1 

3.0 

L6 

4 

5.4 

8.3 

2.5 

12.0 

2.3 

2.5 

2.0 

1.6 

2.0 

^2 

L6 

r»      

4.8 
4.3 

8.8 
4.6 

2.5 
2.5 

5.6 
4.7 

2.3 
2.3 

2.3 
2.3 

2.0 
1.8 

1.5 
1.4 

1.8 
1.5 

2.0 
2.0 

L5 
L5 

■ 

6 

, 

7 

4.1 

3.5 

2.4 

4.2 

2.2 

5.0 

2.2 

2.6 

1.6 

^0 

L5 

8 

4.3 

5.2 

2.4 

3.9 

2.1 

3.8 

1.8 

2.4 

1.5 

1.9 

L5 

9 

3.9 

5.9 

2.4 

3.5 

2.1 

2.4 

0.2 

1.9 

1.4 

L8 

L5 

3.9 

6.0 

4.1 

3.4 

2.1 

2.2 

2.8 

1.8 

L4 

L8 

L5 

11 

3.5 

5.8 

4.1 

3.3 

2.1 

2.2 

2.4 

4.6 

1.6 

L8 

L5 

12 

5.1 

4.6 

2.9 

3.2 

2.1 

2.1 

2.2 

3L4 

1.5 

2.0 

1.4 

13 

5.8 

3.6 

3.4 

4.3 

2.1 

3.6 

2.0 

3.1 

1.5 

L7 

L4 

14 

4.3 

3.3 

3.1 

4.6 

2.1 

4.0 

2.0 

2.4 

1.8 

L7 

L4 

15 

2.9 

3.0 

3.1 

4.0 

2.1 

5.0 

2.0 

4.3 

L6 

L7 

L4 

16 

2.5 

3.0 

2.6 

3.6 

2.1 

5.6 

2.1 

6.1 

1.5 

L7 

L4 

17 

7.1 

2.9 

2.9 

3.2 

2.1 

4.5 

2.1 

11.2 

12.2 

1.7 

L5 

IS 

5.8 
3.6 

2.8 
2.7 

2.8 
2.7 

3.1 

4.6 

2.1 
2.1 

3.3 
2.5 

2.0 
9.1 

4.2 
3.1 

7.6 
8.6 

L7 
L7 

1.4 

19 

2.0 

20 

3.3 

2.7 

2.5 

4.0 

2.6 

2.3 

3.5 

4.2 

3.0 

L6 

2.4 

21 

3.1 

2.7 

2.9 

3.4 

3.5 

2.2 

1.8 

3.1 

3.0 

L5 

2.3 

22 

3.0 

2.6 

2.6 

3.1 

7.6 

2.2 

1.6 

2.6 

2.7 

L5 

2.1 

23 

2.8 

2.8 

2.4 

2.9 

7.1 

3.0 

1.5 

5.9 

2.4 

1.5 

1  7 

24 

2.8 

3.0 

2.9 

2.0 

3.5 

4.5 

2.6 

9.0 

2.3 

L5 

L7 

2.') 

3.0 

3.0 

3.1 

2.8 

3.4 

3.4 

2.2 

4.6 

2.1 

1.5 

L7 
L7 

2fi  

2.8 

3.0 

6.3 

2.8 

2.8 

2.2 

1.5 

4.5 

1.8 

L5 

27 

3.0 

3.0 

11.6 

2.8 

2.5 

2.3 

1.4 

3.4 

1.8 

L5 

L7| 

2.S 

2.7 

5.3 

2.7 

r      2.5 
2.4 

2.3 

1.3 

2.4 

2.0 

1.5 

L7 

29 

XO 

4.0 

2.7 

2.1 

1.8 

4.5 

3.4 

L5 

L7'    1 

30 

3.0 

3.6 

2.7 

2.3 

2.0 

2.4 

3.1 

3.0 

L5 

L7 

31 

2.8 



9.2 

4.8 

2.0 

2.6 

1.5 

ALTAMAHA    DBAINAOE    BABIK,    STBBAU    FLOW. 


iing  taiU  for  Toaaiiga  River  ti 


AT. 

oJiarge. 

.»,. 

chBige. 

Iif>«St. 

cbatsr. 

a. 

Dl»- 

Fia. 

s«.-rt. 

Fttt. 

'"* 

y,«. 

»"* 

Fttt. 

Tsl!- 

IM 

'AbOYs  gage  hef^t  1.0 feet  the  nttog curve li  ft  tangFDtitbe  dlffeTeDce  being  IHppr  tent] 

EttimaUd  montWy  ditcharge  of  Towatiga  River  near  Jult«fl«. 

IDmlnage  ftrca.  3tO  aquare  miles.] 


DiRharge  in  spcDnd-fert. 

Run-oll. 

Month. 

Hulmum. 

Ulalnium. 

Me»n. 

•q.  mife 

Depth  In 

in&ieL 

»„b.„„,...r' 

s? 

m 

148 

0.40 

1»W. 

2.MT 

3,081 

7S0 

'« 

;« 

i;«7 

loe 

220 

7SI 
905 

243 

3S7 

i;7o 
:oB 

<n 

] 

3,  OBI 

lOS 

480 

1.40 

imi. 

.173 

|37B 

'886 
1,&33 
1,803 

i,a« 

309 

s 

2S6 
IM 

lio 

i 

380 
1 

1.72 
i'.WI 

i'.os 

i 

67 

444 

1.27 

MIDDLE   <>CONEE    RIVER    NEAR    ATHENS. 

Middle  Oconee  River  rises  in  Hall  County  and  flowa  southeastward 

rough  Jackson  and  Clarke  counties  to  its  junction  with  the  East 

rk,  6  miles  below  Athens.     It  drains  a  rolling  area  of  300  square 

les. 

Measurements  were  begun  at  Athens  on  October  11,  1901,  the  sta^ 

n  having  been  established  by  Prof.  C.  M.  Strahan,  of  the  University 
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of  Oeorgia.  It  is  located  on  a  wagon  bridge,  known  as  Mitel 
Bridge,  on  the  Athens  and  Lawrenceville  road,  3J  miles  from  At! 
and  about  7J  miles  above  the  junction  of  Middle  Oconee  with 
eastern  fork.  It  is  4  miles  above  the  dam  of  the  Princeton  factory 
8-foot  shoal  intervening,  and  one-third  of  a  mile  below  the  dam  of 
Athens  Electric  Railway  Company.  The  station  was  discontinue( 
October  25,  1902. 

The  channel  is  straight  and  unobstructed  except  by  remain 
old  piers  just  inside  the  present  piers,  the  old  piers  being  covered 
gage  height  of  3  feet.     The  banks  are  high  and  the  approaches  sh 
The  water  rises  rapidly  in  time  of  flood,  the  maximum  gage  hei 
being  22.9  feet  and  the  average  gage  height  2.5  to  3  feet. 

Discharge  measurements  were  made  from  the  bridge,  which  is  of 
covered  wooden  lattice  type.  The  initial  point  for  soundings 
spike  at  the  west  end  of  the  north  bridge  truss.  The  gage  is  of  ^ 
mounted  on  the  north  truss,  near  the  east  end  of  the  bridge.  1 
protected  by  a  plank  cover  and  locked.  The  bench  mark  is  the  to 
the  lower  chord  at  the  gage  pulley,  26.85  feet  above  the  river  bott 
which  is  the  zero  point  of  the  gage,  the  latter  being  set  to  read  j 
when  the  weight  touches  the  bottom.  The  graduations  are  laid 
on  the  lower  chord  20  feet  and  can  be  extended  to  26  feet. 

Discharge  measurements  of  Middle  Oconee  River  at  Athens. 


Dale. 


October  11... 

1901. 

October  26 

December  31 

Januarys... 

1902. 

Gage 
height. 

Dis- 
charge. 

Feet. 
2.80 
2.80 

11.18 

Sec.'ft. 
498 
491 
6.779   J 

3.65 

855   1 

Date. 


Februar>'  28. 

May  2 

June  30 

July  17 , 

July  19 

July  22 


1902. 


a  Oagiug  made  7  miloH  above  .Athens. 
Daily  gage  height ^  infeety  of  Middle  Oconee  River,  near  Athens. 


Day. 
1901. 

Oct. 

Nov. 

2.8 
2.7 
2.7 
2.8 
2.0 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.8 
2.8 
2.8 
2.8 
2.7 

t 

Dec. 

1 

i 

1 

,   17 

Day. 

Oct. 

Nov. 

1 

1 

2.7 
2.7 

1901. 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.8 
2.8 
2.8 
2.8 

2.7 

2 

!  IS....::;;:::;:;;:::::;;:: 

2.7 

3 

:i.  I 
3.1 
2.9 
2.9 
2.8 
2.8 
2.8 
3.0 
3.0 
2.8 

1 19 :. 

2.8 
3.0 
2.9 

4 

1  20 

5 

.•••••.. 

1  21 

6 

1  22 

2.8 

7 

2i 

2.8 
2.8 
2.7 
2.7 
2.7 
2.6 
2.7 
2.7 

8 

24 

9 

25 

10 

26 

11 

2.8 
2.9 
2.9 
3.0 
2.9 
2.9 

27 

12 

'28 -   .- 

13 

2.8 
2.9 
4.3 

1  29.... 

14 

30 

15 

31... 

16 - 

3.5   1 
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Daily  gagt  hti^,  in/ul.  of  Middle  Oconee  River,  near  Alhent. 

June.      July.       .\ik!.      Sept.       Oct. 


1'- 

Feh. 

1! 

:    3.7 

I):! 

3.9 

1       35 

:       it 

3.8 

i       ^3 
[        3,2 

3.5 
3.4 

32 

3.e 

3.7 

IS 

i! 

i   " 

3.S 

1    u 

3-S 

" 

t.o\ 

11 

■ii.i 

Rating  tableifor  Middle  Oetmee  Rivrr,  near  Alheni. 
OCTOBER  II  TO  DECEUBER  31,  1901. ' 


^.. 

Ilf!.- 
cbtfgr. 

a. 

ch»rgP. 

S.. 

.1,™. 

.?srt. 

Fill. 

'"it 

''"aff- 

's% 

'■* 

rr'Sn 

Sic-p. 

440 

i.fds 

U<H 

11.00 

..m 

J.\NUAHY  1  TO  OCTOBER  IS,  1«R.» 


7SS 

104B 

f^s? 

'■" 

II  ihe  IMl  Ubie. 


Iioing  90  per  t«ntb. 


3696— IRK  197—07 9 
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EstivKilcd  monthly  discharge  of  Middle  Oconee  River,  near  Athena. 

[Drainage  area,  395  square  miles.] 


Month. 


I 


Discharge  in  second-feet. 


Riin-nfT. 


1901.  I 

October  1U31 

Novemlx^r • 

December 

I 

1902. 

January 

Febniary 

March 

April 

May 

June 

July 

August 

Septem]>or 

October  1-25 


Maximum. 

Minimum. 

Mean. 

Sec. 
sq. 

-ft.  per 
mile. 

Drptbi'. 
ini-bf* 

572 

4G4 

508 

1.29 

ttWl 

572 

430 

486 

1.23 

1  T 

12,900 

464 

1,373 

3.48 

ic: 

1,217 

723 

837 

2. 12 

i« 

19,500 

819 

2,362 

5.98 

if 

13,800 

(i59 

2,180 

5.54 

6.:> 

884 

531 

652 

1.  (V5  ' 

1.H 

531 

403 

458 

1.16 

l.« 

499 

275 

383 

.97 

1.* 

966 

275 

375 

.95 

LK 

ft59 

243 

317 

.80 

.C 

1,915 

243 

426 

1.06 

L> 

499 

307 

367 

.93 

X 

(MX)NEE   RIVER    AT    BARNETT   SHOALS. 

This  station  was  established  by  Prof.  C.  M.  Strahan,  of  the  Univer- 
sity of  Georgia,  on  August  6,  1901,  and  was  discontinued  on  August 
23,  1902,  for  want  of  an  observer.  It  was  located  at  Bametts  Bridge, 
1  inile  above  Bamett  Shoals  and  4  miles  east  of  Watkinsvillc.  Dis- 
charge measurements  were  made  from  the  downstream  side  of  thf 
bridge,  which  is  a  covered  lattice  single-span  bridge,  with  a  total 
length  of  109  feet  between  abutments.  The  observer  was  R.  L 
McRee,  a  storekeeper  at  Bamett  Shoals,  who  read  the  gage  once 
daily  at  ordinary  stages  and  twice  daily  during  low  stages,  when  the 
regularity  of  the  flow  is  affected  by  the  small  dam  of  the  Geoi^ 
factory,  6 J  miles  upstream.  The  gage  is  a  10-foot  rod  nailed  to  t 
tree  on  the  left  bank  just  above  the  bridge,  and  extended  to  a  length 
of  16  feet  by  means  of  a  plank  marked  in  feet  fastened  above.  The 
bench  mark  is  a  large  nail  driven  into  the  tree;  elevation,  6.00  feet 
above  the  datum  of  the  gage. 

Discharge  measurements  of  Ocorwe  River  at  Bamett  Shoals. 


^''*^*^-  height,  charge. 

1001.  Fret.  S(C.-ft. 

May  2. 1.40  1.02.5 

August « 2.70  1,4«1 

.August  13 4."?3  1.S82 

Septem]>er  <) 2.22  825 

Soptembor  20 4. 77  2.X32 

October  1(» 2.  (X=>  80R 

December  ..0 12.10  ir..«>70 


Date. 


1002. 

January  1 

March  22. 

May  31 

June  28 V 


helj^. 

Plf- 
cfaai^r. 

FefL 
ft.  35 
3.20 
2.10 

I.n 

].4C 

Si 
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Dmly  gage  height,  in  feet,  of  Oconee  River  at  Bamelt  Shoal*. 

Aug.    Sqit.  Oct.    Nov.    Dm.  I  D 


C.l  I    Z2      2il 


Aug. 

em- 

o«. 

fl.O 

\ 

If 

;i'^ 

ft 

?8 

7» 

Jo' ' 

SO 

1               1 

3.0 

1 

1 

'"1 

2J 
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Rating  tablet  for  Oconee.  Hirer  at  BamM  ShodU. 

ArCt'ST  la  TO  DECEUBKR  SI.  »01.« 


^s. 

Die 

SS. 

rlmrgo. 

as. 

DiB- 

». 

Dte- 

Ftil. 

'".t 

Fttt. 

'V4'i 

Flit. 

*r;^ 

F«I. 

,«0 

S.W 

0.6C 

NU  ARY  I  TO  AI.'OUST  Z 


ic  dlSpRim  bdnK  XC  per  t 


Eilimaltd  mtmlhly  di»chargt  oj  Oconit  Rivrr  at  Bamelt  Skoal*. 


..... 

1 

1901. 

1-J02. 

_. 

Dl«l»n^>ln.H»HVl 

-tMt. 

RtUHoO. 

„i,n.™. 

u^ 

■s.it£'i"ia' 

ll.IflO 

,.» 

,m 

lfl.«0 

±Ti 

OCONEE    KIVER    NEAR    GREENSBORO. 

This  station  was  established  July  25,  1903,  by  M.  R.  Hall.  It  is 
located  at  the  new  w^on  bridge,  about  5  miles  weet  of  Greensboro, 
on  the  road  to  Madison. 

Ordinarily  the  river  is  about  120  feet  wide,  with  sandy  and  shifting 

bed.    The  channel  is  nearly  straight,  and  the  current  is  regular.    Tiit 

right  bank  is  high  and  rocky,  with  the  exception  of  a  low  bench  undei 

the  bridge  and  approach.    The  left  bank  is  low  and  will  overflow  tt  ■ 

^      ^  height  of  about  12  to  15  feet  to  the  end  of  the  approach  fort 
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distance  of  about  600  feet  and  at  extreme  high  water  may  pass 
beyond  the  end  of  the  approach. 

Discharge  meaBurements  are  made  from  the  downstream  side  of 
the  bridge,  the  initial  point  for  soundings  being  the  end  of  the  iron 
trestle  on  the  right  bank,  downstream  side.  The  bridge  is  of  two 
spans :  The  first  span  from  the  right  bank  is  80  feet  long,  and  is  not 
over  the  water  except  at  time  of  floods;  the  main  span  over  the  river 
is  144  feet  long.  There  are  also  52  feet  of  iron  trestle  and  about  40 
feet  of  wooden  trestle  on  the  right  bank,  and  253  feet  of  iron  trestle 
and  about  325  feet  of  wooden  trestle  on  the  left  bank. 

A  standard  chain  gage  is  fastened  to  the  lower  chord  of  the  down- 
stream side  of  the  bridge  163  to  165  feet  from  the  initial  point  for 
soundings;  length  of  chain,  38.73  feet.  The  gage  is  read  once  each 
day  by  M.  A.  Stevens,  except  during  three  months  of  the  low-water 
period,  when  it  is  read  twice  each  day.  Bench  marks  were  estab- 
lished as  follows:  (1)  The  top  of  the  downstream  end  of  the  second 
floor  beam  from  the  right-bank  pier;  elevation,  36.00  feet;  (2)  a 
copper  plug  set  in  the  rock  under  the  upstream  side  of  the  bridge 
opposite  a  point  84  feet  from  the  initial  point  for  soundings;  elevation, 
13.55  feet. 

Diteharge  mttuuremtnt*  o/  Oconet  River  near  Greeiuboro. 


Date. 

a. 

DU- 
ch»rg«. 

D.». 

.» 
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DaHy  gage  height,  infeit,  of(k-onei  Rirer near Klrttiuboro — ('onlinupd. 


.».,    ! .... 

F«b. 

liar. 
3.1 

Ii 

Ii 
a.B 

!. 

3! 
3. 

3.3 

Ii 

3.e 
a.  7 

3:6 
a.B 

Ii 

2.3 

Apt. 

M-T, 

June. 

July. 

AHB- 

a.iit.     wt.     Nov 

,..., 

i*.«. 

3.a 

Ii 

8.S 

il 

i 

4.9 

i.i 

1; 
11 
|s 

uio 

6-2 

11 

Is 

4-a 

aid 

n'- 

a!i 

|! 

3.3 

2.a 

3.i 
3.0 

3.1 

is 

lio 

.7 

1.1 
is 

S.7 

»il 

l.B 

11 

,;i 

sis 

:! 

lis 

1.4 

}- 

11 

2:2 

.a 

is 

11 

is 
id 

is 

i4 

if 

is 

.06 

is 

iw 

.»s 

iw 

.as 

.8 
.0 

.a 
.a 
.35 

.w 
.u 

iu 

1 

2:0 
lis 

I'.l 

2.0 

1.0 

lis 
lis 

-3 
.5 

il 

ies 

1.26 

is 

,M 

il 

.95 

.10 

i7S 

is 

6                             '       l« 

,S:::::::::::::;:!  \i 

.7  1   :: 

A 

i«i 
i9S 

Tisi 
lias 

-25 
i05 

if 

l.U 

1 

X                         1      3.0 

>'o  1      ■? 

2:2 

2:0 

1.1 

3.2 

2.b 

....... 

23 
2,0 

i 

,....'-". ... 

J '      {■» 

11.* 

■ 

ii                    '     19 

';■: 

W 1      l.B 

, 

" 

i: :;:■::;'  U 

IS-T 

; 

1  ilnllf  nuctuBtlon  oa 


I  ol  UOIi.    Tlu)  Id 


luring  ttilK  pnrtod  ean  be  ■ttTlliut«l  u 


ALTAMAHA    DRAINAGE    BASIN,   STREAM    FLOW. 


Rating  tabUfor  Oronrr  Rii 
JULY  a:. 1903.  1 


ar  (Irtensbor 
R  ai,  le04. 


hpl^.  I  diarg'.  I  hr^. 


Dlii- 
oh.rgf. 

#t. 

Chi'*' 

». 

^Dl- 

'■'■£ 

Fr„. 

arc.-/,. 

'  'iri, 

r.t- 

^ 

1 

JANUARY  1  TO  DECEMBER  31.  IMH-a 


aw 

,« 

.^ 

™ 

3,fi«l 

1 

HU 

«U 

3.  SO 

8.40 

■•"• 

a  Above  gigv  hHgfat  10.4  toet  Ihd  rutins  curve  la  «  Wngent.  tho  dllTBrence  bring  75  per  tenth. 
EilimaUd  monthly  dUchargt  of  Ocotue  Riivr  near  Orefntboro. 


Dlscha 

■geln  «wond-f»l. 

Rub-oir. 

Ulnlmtuii. 

S 

eos 

'"1. 

»'." 

IWJ. 

7,*50 

1KM. 

is 
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812 

:738 
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Estimated  monthly  discharge  of  Oconee  River  near  Greensboro — Continued. 


Discharge  In  socond-feet. 


Run-off. 


January . . 
Febniary. 

March 

April 

May 

June 


Month. 


1905.a 


Maximum.  Minimum.      Mean.     «^-.i^i,P";'  ^J^^ 


July 

Augu.st 

8opteml)er. 
October... 
Noveml^er. 
Deceml)or. 


4,(XW> 

555 

970 

«,9R5 

090 

2,497 

1,170 

700 

937 

8(i5 

585 

608 

3,420 

555 

1,156 

1,010 

435 

646 

5.990 

405 

1,105 

2,330 

220 

078 

672 

ld5 

348 

570 

l&S 

372 

018 

282 

470 

8,090 

435 

3.oa> 

0.8d2 

2.27 
.852 
.fk35 

1.05 
.587 

1.00 


The  year. 


8,090 


185 


1,113 


.316 
.338 
.427 
2.81 

1.01 


I 


1  ffl 

13b 

.«: 

.?* 

1.21 

I.i 
l.ffi 

.3K 

3  24 

liu 


o  For  minimum  flow  in  1905  see  noto  to  gago-beight  table. 
OCONEE    RIVER   AT   CAREY. 

This  station,  which  was  estabhshed  October  29,  1896,  is  located  at 
an  iron  girder  deck  bridge  on  the  Georgia  Railroad  at  the  station  o( 
Carey,  6  miles  west  of  Greensboro,  and  just  below  the  junction  of  the 
Apalachee  and  Oconee  rivers. 

Both  banks  are  low  and  liable  to  overflow  xinder  the  trestles  to  the 
end  of  embankments.  The  bed  of  the  stream  is  rocky  and  the  current 
good. 

The  top  of  the  iron  girder  20  feet  from  the  left-bank  end  of  the  bridge 
on  the  downstream  side  is  41.13  feet  above  the  datum  of  the  gage 
heights. 

The  rating  was  evidently  affected  by  the  dam  several  miles  below, 
and  for  this  reason  the  station  was  abandoned  March  31,  1898. 

Diachartje  mrasiirt'^ments  of  Oconee  River  cU  Carey. 


Octolx-r  29. . . 
Novemlx'r  17. 
November  25. 


I)at«» 


18«Mi. 


I.HO; 


I   <^ago 
I  height. 


Dis- 
charge'. 


Date. 


beigfat. '  ciUiTff- 


Feet.   I  Sec. -ft.    1 


1H97. 


l.fiH 
2.0s 
1.00 


MA    '  JiinoO 

im   \  JulyaO ' 

7»5  I    Octo]x«r4 ' 

Novemlwr  11 ' 

,  D«'Com])or  14 • 


>rt. 

Stf.H. 

2.liO 

l.»5 

l.M) 

l.l« 

l.OR 

$i 

1.92 

0 

2.  .10 

1. 11: 

January  18 4  90 

March  IK /i.  1.5 

A pril  29 '  2. 40 

May  28 2. 10 


3.318  !' 
4.257  I 
1,«>2  I 
1.047 


1808. 

March  22 

Novomljer  15 ' 

I 


2.50 
3LfV5 


l.W 
2.3K 
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Daily  qage  height,  in  feet ,  of  Oconee  River  at  Carey. 


Nov,       Dec. 


2.1 
1.9 
1.7 
2.1 
2.7 
2,3 
2.2 
1.8 


5.1 
4.8 
4.4 
4.2 

a7 
a4 
a2 

3.0 


Day. 


1896. 

9.... 
10.... 
11... 
12.... 
13.... 
14.... 
15.... 
16.... 


Nov.   I    Dec, 


1.8 
1.8 
1.8 
1.9 
1.8 
1.9 
1.9 
2.0 


2,9 
2.7 
2.6 
2.5 
2.4 
2.3 
4.0 
2.8 


Day. 


1896, 
17 


18. 
19. 
20. 
21. 
22. 
23. 
24. 


Nov.   I    Dec.         Day,        Nov.   i    Dec. 


2.(kX 


2.4 
2.2 
2,4 
2.3 
2.2 
2.2 
2.1 
2.0 


25. 

26 

27 

28 

29 

30 

31 


896. 

1.9 

1.9 

1.8 

1.9 

2.9 

3.9 

1 

2.0 
2.1 
2,0 
1.9 
2.1 
2.0 
2.0 


)ay. 


897. 


Jan. 


2.1 
1.9 
2.1 
2  0 
2.1 

2  0 
Zl 
2.1 
1.8 
1.9 


2.8 
2.6 
2.4 
2.5 


Feb. 

2.6 
3.8 
3.7 
3.6 
3.3 

A  A 

5,0 
4.6 
3.8 
3.3 


2.0 

3.1  1 

1.9 

5.9 

2.0 

6.6 

2.7 

5  3 

4.3 

4.4 

4  2 

4.0 

3.4 

4.2 

4  5 

3.6  1 

48 

3.3 

4  0 

3.0 

6.0 

3.8 

7.8 

4.0 

(i  8 

3.8 

4  3 

4.7 

3.3 

5.3 

3.1 

5.2 

2.8 

4.2 

Mar. 


3.2 
3.2 
3.1 
3.9 
3.0 

2.9 
a4 
7.8 
6.8 
4.4 

4.0 

4.2 

7.7 

10.4 

12.2 

11.6 

a6 

5.5 
4.2 
6.3 


3.5 


5. 
4 
4 
4 
4. 

3. 
3. 
3. 
3. 
3. 


3.4 


Apr. 


3.3 
4.9 
6.1 
6.6 
14.4 

14.4 

12.4 

7.3 

5.4 

5.6 

4.5 
4.0 
3.5 
3.6 
3.3 

3.3 
3.3 
3.0 
2.9 
2.8 

2.7 
2.7 
2.6 
2.6 
2.7 

2  5 
2.6 
2  5 
2.6 
2.0 


May, 


4.0 
3.8 
3.3 
2.8 
2.6 

2.6 
2.3 
2.3 
2.3 
2.3 


June,    July, 


2.1 
2.1 
2.1 
2.2 
2.2 

2.3 
2.2 
2.2 
2.5 
2.3 


1.6 
1.6 
1.1 
1.1 
1.5 

2.7 
2.6 
2.2 
1.6 
1.8 


2.2 

2.2 

1.8 

2.3 

2.0 

2.2 

2.3 

1.8 

1.7 

2.4 

1.7 

1.6 

2.3 

1.7 

1.1 

2.3 

1.6 

.7 

2.3 

1.6 

.7 

2.2 

1.6 

1.8 

2.2 

1.8 

3.7 

2.2 

2.4 

5.6 

2.0 

2.1 

6  6 

1.9 

2.0 

5.8 

2.0 

1.7 

6.1 

2.2 

1.5 

3.1 

2.1 

2.2 

2.4 

2.1 

2.0 

2.4 

2.1 

1.8 

2.6 

2.0 

1.6 

2.3 

2  1 

1.5 

2  3 

2  1 

1.6 

1.8 

2.2 

1.0 

1.6 
1.6 
1.6 
1.5 
1.4 

1.9 
2.4 
2.4 
2.2 
2.1 

2.0 
1.7 
1.5 


4 

2 


1.1 
2.9 
3.1 
3.2 
4.1 

3.0 
3.7 
2.8 
2.6 
2.1 

1.8 
1.7 
1.6 
1.4 
1.4 
1.2 


Sept. 


1.5 
1.2 
1,2 
1.4 
1.3 

1.2 
a. 8 
a. 5 
a. 3 
a. 3 

a. 2 
0.2 
a. I 
a.  3 
a, 4 

a. 7 
1.6 
1.4 
1.8 
1.5 

1.4 
1.4 
1.9 
1.8 

1.8 

1.7 
1.7 
1.7 
1.7 
1.7 


Nov,     Dec. 


1.5 
1,4 
1.1 
1.2 


2.0 
2.2 
2.4 
2.0 
1.9 


1.9 

1.7 

1.8 

1.8 

1.6 

1.9 

1.9 

1,6 

2.1 

1.8 

2.1 

1.8 

2.0 

1,8 

2.0 

1.9 

2.1 

1.8 

2.0 

1.8 

2.0 

1.7 

1.8 

2.8 

1.8 

3.6 

1.6 

2.7 

1.6 

2.7 

1.8 

1.4 

1.8 

1.3 

1.8 

1.2 

1.8 

1.3 

1.8 

2.9 

1.9 

2.8 

1,7 

2.7 

1.8 

2.0 

1.8 

2.3 

1.7 

1.9 

1.7 

2.7 
2.4 
2.2 
2.6 
2.8 

2.7 
2.5 
2.6 
2.4 
2.3 

2.3 
2.1 
2.0 
2.3 
2.6 

2.4 
2.3 
2.1 
2.0 
2.0 

2.2 
2.3 
2.4 
2.4 
2.4 

2  4 
2.6 
2.6 
2.3 
2.4 
2.3 


y- 


Jan. 


8. 

2.2 

2. 1 

2.0 

2.0 

2. 1 

2. 1 

2. 1 

2. 1 

2.0 

2. 1 

2. 2 


Fob.  '  Mar. 


2.7 
2.5 
2.4 
2.4 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 


Day 


Jan.      Voh.      Mar. 


2.3 

1898, 
12 

. . .       2.  3 

2.3 

2.3 

2.2  1 

13 

2. 2 

2.3 

2.2 

2.2 

14 

...       2.2 

2.3 

2.6 

2.5  . 

15 

...       2.1 

2.3 

3.5 

2.8 

16 

2. 1 

2.3 

a9 

2.7  ! 

17 

...1      2.1 

2.3 

3.5 

2^  , 

18 

. . .        2. 1 

2.3 

3.9 

?4  1 

19. .     . . 

2.0 

2.3 
2.3 

3.1 

2.4 

20 

...        2.0 

2.6 

2.3 

21 

2.  7 

2.3 

2.4 

2.3 

22 

2. 7 

2.3 

2.5 

Day. 


1898. 


23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


2.4 
2.4 
2.5 
5.0 
6l7 
4.5 
3.5 

ao 

2.8 


Feb. 


Mar, 


2.2 

2.4 

2.2 

2,4 

2.2 

2.3 

2.1 

2,2 

2.1 

2.2 

2.1 

2.3 

2.3 

2.3 

2.5 

» low  gagp  heights  from  Septemb<^r  7  to  16. 1897.  Inclusive,  were  caused  not  by  a  diminution  of  the 
the  stmam,  but  ])y  the  drawing  off  of  a  dam  several  miles  below. 
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Hating  labh/or  Oconte  Hiitr  at  Cartjf.  from  Odobtr  M,  1696,  to  iftark  SI,  IfV. 


I„f«. 

ctmrge. 

hSS. 

Ws- 

.». 

Di>- 

.»«. 

ch'"^.. 

!      Frrl. 

F«(. 

'Tifi- 

*r-;£ 

iro 

J" 

7.00 

8,  ITD 

£iif ima/i-d  monfAly  di$chargf  of  Otone*  Rtmr  at  Carty. 
[Draliuge  area,  J.3te  iqiMre  nillea.] 


Juiiury 

Febrimry 

Harcb  1-13, 18-.11... 


dmu,.. 

«"""™ 

«15 

3.910 

7« 

10.000 

878 

7« 

it-fl.  WT  Dt[al» 


oThnBPi'gtIniali'iiliHVf  Ix^nrcvianl  nn  thP  lisita  aC  tho  IS»7  rating  curve. 

A  DliwbHrgp  IntcriToUtc^  S'nvprntH-r  IS  lo  24,  ISOti. 

rThf  low-watrrhrtght  n-'portPd  atCaryfn>mSpptPnibrrTlo3cptPiDb«rlB,ISt7,«iruprob«ldrcwii4 
1>v  Ihi!  opi-nlnElnr  rrinlrH  ota  darn  I  or  a  mlW  N'low  thii  poinL  An  liupsctlod  of  tue  condiliiHt  il 
Uamii  Htul  nttipr  HUtlnns  •hawn  that  tbii  peiiod  did  nnt  Include  tbe  InwHt  wftter  of  the  yrcr  Imt  lUl 
the  inlniiiiiim  OR'urml  duriiiK  thr  (Imt  two  wepkn  in  Uclohcr.  Lca.vlnir  out  at  ■imiint  ihli  ivnnri  il 
BUd'ivn  iippiircnt  Inw  watpr,  thp  lownt  rage  rrading  at  Cary  was 
nindi.-  cm  that  day  at  I.ON  iihiiired  a  diacliBr^  of  .181  serond-l«t. 


in  October  4. 


(tCOSEE    RIVER    AT    FRAI.EYS    FERRY,    KEAB    HIIXEDGBTILLE. 

This  statiiin  is  located  at  Fraleys  Ferry,  about  6  miles  above  MiV 
Ipdgovillc,  and  al>out  4  milpa  below  the  mouth  of  Little  River,  Thii 
point  being  above  the  dam  at  Milledge\'ille,  the  river  has  a  nearlj 
natural  flow,  being  but  slightly  affected  by  the  dams  a  great  distantt 
upstream. 

Tiie  channel  is  straight  for  some  distance  above  and  belo«'  tht 
station.  The  current  is  moderate  or  slow  at  low  stages.  The  W 
is  sandy  and  changing,  but  the  rock  shoals  below  will  probably  «»■ 
trol  the  water  level  at  the  station. 

Discharge  niea.surementa  are  ma<le  from  the  ferryboat  or  fn 
small  boat  controlled  by  the  ferry  cable  along  which  the  distonctt 
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ju^e  marked.  Measurements  can  be  made  at  low  and  medium  stages 
only,  as  the  current  is  too  great  for  safety  in  boat  measurements  at 
■the  higher  stages. 

During  a  short  period  in  October  and  November,  1905,  gage-height 
records  were  maintained  by  Charles  F.  Howe,  who  put  in  a  temporary 
ge  and  has  furnished  the  records  to  the  Geological  Surv^ey.  These 
ge  heights,  which  are  the  mean  of  four  readings  daily,  and  the  dis- 
<5harge  measurements  which  were  made,  form  a  much  more  accurate 
"basis  for  estimating  the  flow  for  the  period  which  they  cover  than  the 
x*ecords  for  the  station  at  Milledgeville,  6  miles  below.  The  bench 
xnark  is  a  nail  driven  horizontally  into  an  ash  tree  on  the  right  bank 
tfkbout  200  feet  above  the  ferry;  elevation,  10.00  feet  above  the  datum 
^>f  the  gage. 

Discharge  measurements  of  Oconee  River  at  Fraleys  Ferry ^  iicar  Milledgeville. 


Date. 

Gace 
height. 

Dis- 
charge. 

1904. 

Vnne  29 ...        

Ffet. 
4.90 
4.35 

5.02 

Sec.'fi. 
1,030 

Rm>tPTnt^r  2(1 ,  ,  .  ,               . 

547 

1905. 

985 

ver  at  1 

Mil 

Daily  gage  height,  in  feet,  of  Oconee  Ri 

^raleys  Ferry 

,  near  . 
Day. 

ledgeville. 

Day. 

Oct. 

Nov. 

4.85 

4'.  85 

4.75 

4.7 

4.7 

4.6 

4.66 

4.8 

4.85 

5.0 

6.0 

Day. 

Oct.      Nov.  1 

Oct. 

Nov. 

1905. 
1 

1905. 
12 

6.0 
5.6 
5.2 

22... 
23... 

1905. 

4.65 

2 '■ -- 

1  13 

4.55 

3 

14 

24 

4.55 
4.45 

4 

15 

25 -   

5 

16 

1 

26... 
27... 
28... 
29... 

4.8 

6 

17 

4.8 
....       4.85 

7 

18 

1 

8 

19 

9 

20 

4.7 
4.7 

1 

30... 
31... 

4.8 

. . . .  1      4. 85 

mo 

,  21 

mi 

i 

OCONEE    RIVER    AT    MILLEDGEVILLE. 

This  station  was  established  August  22,  1903,  by  M.  R.  Hall, 
though  several  discharge  measurements  were  made  before  that  time, 
the  first  being  made  October  19,  1895,  by  C.  C.  Babb.  The  bench 
mark  to  which  the  present  gage  is  referred  was  used  for  each  of  these 
^arly  measurements.  The  station  is  located  at  the  iron  highway 
l>ridge  in  the  eastern  part  of  Milledgeville. 

At  low  water  the  river  is  about  300  feet  wide,  including  two  piers, 
And  often  a  sand  bar  of  considerable  extent  in  the  third  span.  This 
bar  sometimes  practically  stops  the  third-span  channel,  leaving  the 
river  about  200  feet  wide.  The  bed  is  sandy  and  shifting  and  the 
"Water  is  shallow  and  swift.     These  conditions  are  unfavorable  to 
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accurate  measurements  as  well  as  a  constant  rating.     The  chann 
only  slightly  curved.     Both  banks  are  high  and  will  not  overflow 

Discharge  measurements  are  made  from  the  downstream  sidi 
the  bridge,  the  initial  point  for  soundings  being  the  end  of  the  : 
bridge  at  the  right  bank,  downstream  ade.  The  bridge  consist 
four  spans.  100  feet.  150  feet.  150  feet,  and  80  feet  long,  respectiv 
beginning  at  the  right-bank  end,  and  short  wooden  trestles  aboul 
feet  long  at  each  end. 

A  standard  chain  gage,  established  in  August,  1904,  is  fastenec 
the  intermediate  posts  on  the  upstream  side  of  the  third  panel  of 
second  span  from  the  right  bank.  The  gage  is  read  once  each  < 
by  J.  A.  Brooks,  who  has  been  paid  by  the  United  States  Weat 
Bureau  since  June  30.  1903.  The  bottom  of  the  gage  box  is  42 
feet  abi>ve  the  datum  of  the  gage,  and  the  length  of  the  chain  is  At 
feet.  The  bench  mark  is  the  top  of  the  third  floor  beam  from 
pier  on  the  east  bank,  doi^nstream  end;  elevation,  39.00  feet  ab 
the  datum  of  the  gage. 

I>ischar\fr  nt'OturemenU  of  (Pcoruf  Riirr  ai  MmedgevUle. 


l>ati'. 


I'.tW. 


Viijnist  22 

Sepl«*mU'r  11. 
tH'ptomN'r  12. 
(>ctoU*r  h>. . . 
I'KxvmUT  lt>. 
IVivmlvr  Is. 


Fohniary  17. 
KebniarV  Is. 
MrtvJ;..'.... 

MavJti 

Jiiiio  10 

.'unr  2S 


I'.XM. 


iiafe        Dis- 


2.."tt» 

2  39 
a  (Vi 
2. 74 


3.W» 
3.71 
1.47 
1.47 
2.1V4 
1.12 


Sfc.-th 
2.301 
1.141 
1.042 
1,140 
1.908 
l.TiO 


2.fvi2 

2, 449 

J07 

W7 

1.213 

703 


Date. 


!   G 


ua«B 
heigfat 


t.  chi 


1904.  <    Feet. 

Jane2S 1.14  i 

.\iigiist  18 !      3.40 


Se 


September  19. 
Octolierll. 
October  11. 
iVtober  12. 


yarch  28. 

.Time  9 

SeptemlMT  14. 
Septeml^r  15. 
November  23. 


1905. 


.95 
.37 
.41 
.40 


I 


2. 73 
1.64 
1.20 
.95 
1.16 


haihj  tjajt  htijht,  injttt,  of  Oronre  River  at  Milledgeville.o 


1. 
•> 

3. 
4. 

7. 

S. 

u. 

10. 

11. 

12. 
13. 
H. 

ir>. 
Id. 


1».IV 


I'.Htl 


Mig.     S«'|»t.      Oft.      Nov.      Wt' 


I 


•I  .e 


I 


•> 
•» 

o 
o 
2. 
2_ 
•> 

:i 

2. 
2. 
o 

2. 
2. 

a 

17 


.> 

4.'. 

4 

4 

4 

4 
•> 

.1 

i» 

1   , 
4.1 : 

4     ; 
3 


;:.  .> 
,*> 
4 
4 
4 

2.3 


•> 
2 
2 
2 
2 
2 
2. 

il 

•) 

2_ 
o 

2 
2 
2 
2 
2 


2,-» 
1 

(> 

4 

2') 

2 

35 

3 

4 


2  .V. 
2  .V> 

2.  .V> 

2  ti.'» 

3  9 

3.  S 
a  7 

a  2 
ai 

27 

2sr> 

27 
2K5 
2  85 
285 
28 


•I  tV) 

2 »».') 
2<v-. 
2  7:. 
2  75 
2.  <•> 
2  7 
2  iC) 

a  4 
a  4 
a  2 

2  95 

ao 
ai 
ai 


Dav 


i9o:i. 


Aug. 


17 

IS 1 

19 • 

2.) 

21 

•>•) 

2i 

24 • 

Z'y 

a  2 

•2ii 

ai 

27 

ao 

2S 

285 

2S» 

2  75 

30 

2(»5 

31 

255 

Sept. 

Oct. 

Nov. 

17.3 

a5 

28 

&6 

&7 

a4 

&3 

ao- 

a2 

ao 

ao 

29 

a4 

29 

285 

a2 

2  75 

285 

ai 

265 

285 

ao 

26 

285 

29 

255 

28 

285 

245 

28 

26 

24 

2  75 

20 

25 

27 

20 

25 

27 

25 

25 
255 

27 

nOwiiiK  to  tbA  irupgiilar  running  of  the  mill  al>ove  this  station  during  the  low-water  period,  tbi 
uumii  giigi*  lutight  wafl  not  alwav.s  obtained,  although  two  readings  were  made  each  day.  Fron 
cuuM>  tho  KHgc  npights  )h>1ow  0.5  foot  are  probably  too  low  and  in  some  caaes  gage  hcdg^ta  al>ov6  0.i 
may  lie  artlAcially  high. 
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Daily  gage  height^  in  feet,  of  Oconee  River  at  Milledgemlle — Continued. 


>ay. 


MMl 


n&.h 


Jan. 

Feb. 

29 

a4 

Z85 

a  4 

2L8 

a2 

2.8 

a2 

2.8 

ai 

Z75 

ai 

2.75 

ai 

2.75 

5.2 

2.75 

5.2 

2.95 

5.4 

Z95 

9.5 

Z9 

9.0 

ao 

&7 

ai 

5.1 

ai 

46 

ao 

44 

ao 

40 

42 

as 

a5 

a6 

a4 

ae 

ai 

a7 

a2 

&9 

11.5 

9.4 

&95 

&1 

5.7 

&3 

45 

5.1 

as 

44 

ae 

41 

ae 

41 

ae 

a4 

2.5 

2.1 

2.4 

2.1 

2.3 

2.1 

2.5 

Zl 

2.2 

2.0 

2.0 

2.3 

2.4 

ao 

2.6 

49 

2  8 

11.0 

2.6 

9.7 

2.4 

&5 

2.6 

las 

as 

21.0 

6.3 

19.2 

7.0 

.14  7 

5.0 

10.0 

a  8 

6.5 

ao 

5.3 

2.8 

46 

2.9 

43 

2.9 

7.8 

2  7 

10.2 

2.5 

9.6 

2.4 

&6 

2.4 

6.3 

2.2 

49 

2.0 

43 

2.0 

a  9 

1.9 

2.0 

1.8 

a9 
a9 
a8 
a8 
as 

a4 

44 


7. 


47 
42 

a9 
a7 
a9 

47 
40 

a5 
a5 
a4 

as 
a  3 
a9 
&i 

&2 

46 
41 
43 

as 
a4 
a3 


a  6 
as 
a  3 
ai 
ai 

ao 

2.9 
2.9 
2.9 

as 
as 

45 
6.2 
45 
43 

a  7 
a  4 
ai 
ai 
ao 

42 

47 

a6 
a2 
ai 

ao 
ao 

2.9 
2.7 
2.6 
2.6 


Apr. 

May. 

a2 

2.5 

a5 

2.4 

a2 

Z35 

ai 

Z4 

2.9 

2.3 

ao 

2.1 

ai 

2.1 

a4 

2.1 

a7 

2.1 

44 

2.3 

a6 

a  5 

a4 

2.3 

ao 

2.2 

2.9 

2.1 

2.75 

2.1 

2.7 

2Ll 

2.7 

2.1 

2.7 

2.0 

2.75 

1.95 

27 

1.8 

2.7 

1.75 

2.65 

1.75 

2.7 

L7 

2.75 

L65 

2.6 

1.6 

June.  I  July. 


2.5 
2  75 
285 
2  75 
26 


2  6 
2  4 
24 
24 
25 

2  9 

ai 

2  9 
2  8 
45 

43 
a  7 
5.9 
a  9 
ai 

a  2 
a  I 

28 
2  7 
26 

2  4 
2  4 
25 
2  4 
23 

24 
25 
25 
23 

ai 


6.2 
4  9 
a  5 

ai 
ao 
a  5 


a55 
a65 

265 

22 

1.8 

1.55 
1.65 
225 
2  75 
22 

1.7 
1.6 
21 
1.7 
1.5 

L45 

1.45 

1.2 

1.2 

1.1 

1.0 

1.4 

265 

20 

1.65 


2  8 
21 
2  0 
2  2 
2  7 


1.45 

1.4 

1.25 

1.4 

1.45 

1.1 

1.45 

20 

1.6 

1.8 

2  55 

ao 

2  6 

2  8 

2  3 

4  0 

2  2 

4  0 

21 

46 

2  3 

47 

2  0 

a  7 

2  0 

5.2 

1.8 

4  3 

1.6 

a  6 

1.5 

ai 

1.4 

2  8 

1.4 

2  5 

1.5 

2  2 

1.6 

2  0 

1.6 

2  0 

1.5 

a  2 

1.5 

2  7 

2  5 

2  4 

21 

21 

1.9 

1.9 

1.7 

22 

2  5 

as 

47 

6.6 

4  3 

7.? 

a  2 

24 

235 

21 

1.8 
L6 

1.5 
1.4 
1.2 
1.2 

1.7 

22 
42 
21 

1.8 
1.4 

1.3 
1.1 
1.2 
1.0 
1.2 

.9 
1.0 

.6 
1.5 
1.8 

24 
1.8 
1.4 
1.4 
1.4 
24 


2  6 

as 

6.4 
5.4 
2  9 

2  3 

ao 

8.0 
8.9 
4  2 

a  6 
4  5 
4  8 
a  6 
as 

2  7 
2  2 
1.9 
1.8 
1.7 

2  1 
1.8 
1.7 
1.5 
21 

21 
1.9 
1.7 
1.5 
1.2 
1.5 


Aug. 

Sept. 

46 

L8 

29 

1.4 

28 

1.4 

a6 

1.3 

28 

LS 

24 

27 

46 

25 

a  11.  6 

22 

7,2 

1.8 

9.2 

1.6 

11.6 

1.3 

7.1 

1.3 

5.2 

1.3 

a4 

1.1 

28 

1.2 

7.3 

1.0 

5.  .5 

1.2 

41 

.9 

as 

1.0 

27 

.9 

21 

1.0 

1.9 

1.0 

1.8 

.7 

1.6 

.8 

21 

.6 

1.9 

.6 

21 

.6 

26 

.5 

21 

.5 

20 

.4 

1.8 

1.3 

1.3 

1.4 

5.4 

1.2 

4  4 

1.0 

a  4 

1.0 

2  9 

.8 

1.9 

.7 

1.5 

1.1 

1.2 

.9 

1.0 

4  4 

1.0 

5.0 

1.0 

4  0 

.9 

6.8 

.8 

6.5 

1.2 

49 

.9 

4  9 

1.0 

4  0 

.8 

13.0 

.8 

5.7 

.7 

2  7 

.7 

21 

.8 

1.8 

.6 

1.8 

.5 

21 

.4 

a  4 

.5 

2  8 

.5 

a  6 

.4 

2  0 

.1 

1.6 

.2 

1.4 

1  9 

.4 

ae 

ae 

.5 

.6 

.5 

.7 

.9 

1.1 

.6 

1.7 

.6 

1.8 

.5 

1.5 

.5 

1.5 

.4 

1.4 

.8 

1.3 

.4 

1.1 

.5 

1.3 

.5 

1.5 

.5 

1.8 

.3 

2  0 

,  2 

1.8 

.7 

1.6 

.2 

1.4 

.2 

1.3 

.3 

1.2 

.3 

1.1 

.4 

1.3 

.4 

1.4 

.4 

1.5 

.3 

1.7 

.3 

1.9 

.3 

1.6 

.6 

1.3 

.8 

1.2 

.7 

1.4 

.7 

.3 

.93 

,7 

1.0 

.6 

.92 

1.6 

.8 

2  5 

.77 

1.5 

.75 

1.3 

.7 

1.15 

.8 

.8 

1.0 

.87 

1.2 

• 

.73 

2  3 

1.0 

a  7 

1.1 

2  5 

1.3 

1.9 

1.1 

.98 
1.1 
.82 
.93 
.9 

.85 

.7 

Mi 

.68 

.63 

.87 
.87 
1.03 
.95 
.92 
.88 


1.7 

1.5 
1.3 
1.2 
1.0 
1.0 

1.1 
1.2 
1.1 
1.1 
1.3 

1.1 
1.1 
1.2 
1.6 
1.3 


Dec. 


1. 

1. 
o 

2 
2 

a 

4 
4. 
2 

2 


22 
21 
2  2 
20 
20 

24 
22 
25 
23 
20 

20 
1.9 
1.8 
1.7 
1.7 

1.8 
1.8 

a4 

48 

a9 
ao 


1. 
1. 

2. 
8. 

11. 


2 

1 

3 
7 
4 


11.6 
5.4 
a  4 
as 

9.6 

10.8 

10.2 

6.1 

41 

6.1 

6.2 
5.0 
4  2 

as 

4  4 

18.8 
l&l 
15.1 
10.5 
6.5 

5.0 
4  3 
a  9 
6.6 
6.1 
48 


M  height  is  doubtful. 

»m  October  6  to  November  6, 1905,  an  attempt  was  made  to  obtain  a  proper  mean  gogo  height  by 

;  ciz  readings  daily.    For  the  rest  of  the  time  only  one  reading  was  maoe. 
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I«l>k  for 
,  height. 


hSff,. 

ehBrgo. 

.?jr,. 

GhJ^ 

h^^t. 

eh«j!E. 

";% 

5«.,,. 

/■«(. 

'r* 

Pt^i. 

"« 

mi 

lieio 

17. « 

.»! 

t.  ilHlly  dlaobanin  pitlnMtra  kir  baaed  oi 

itmlbly  di*ehargi-  of  Oconte  Rivrr  at  iiiUcdgevUh." 


»„„,„ 

Is 

£7« 

'  uppT'iiiinatrly  cnm«ot.    Nn  I'vUnutPi 


OOOXF.K    RIVER    AT    DtlBLlK. 


10,720 

1D,«0 

«0 

10, Rao 

m 

t..w.,^fl.t, 

mpWIwMi 

A  stiition  was  cstiibliHlini  Ity  the  Unitpd  States  Weather  Buntii' 
lSi)4  at  Duhliii,  Gii.,  about  60  miles  above  the  junction  of  theO«» 
H-ith  the  Ocmulgee.  Records  were  kept,  with  the  exception  of  tfc 
summer  months  of  lSfl6,  until  April  30,  1897,  when  the  station" 
disfontiniied.  In  1S!)S  disciiarge  measurements  were  commpncw'l 
the  United  States Geolof^ical  Siin'ey,ftnd  February  11  an  obserrerl* 
cmplojwi  til  rend  the  {rajre.  October  15,  1898,  the  Weather  BnW 
again  ad<>]>tr<l  the  station  and  has  maintained  the  gage  and  furni*' 
j;ag(^  lieifllhtM  t.i  the  Geoh>gical  Sur\'ey  continuously  since  thatU* 

The  ordinary  \vi<lth  of  the  river  is  about  235  feet.  At  aga^hflp 
of  about  20  feet  the  left  hank  begins  to  overflow,  and  is  practi* 
covered  t«  tlie  end  (if  the  approach  at  25  feet.  This  ground  is  tilio 
c<ivered  with  a  brushy  growtli,  which  will  no  doubt  cause  the  vek* 
of  the  water  overflowing  it  to  be  small.     Tlie  right  bank  doesi 
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w.  The  bed  of  the  stream  is  of  loose  rock,  sand,  and  gravel, 
lannel  is  straight  and  the  current  is  swift  and  fairly  uniform, 
where  it  is  broken  by  the  three  bridge  piers, 
harge  measurements  are  made  from  the  iron  highway  bridge, 
consists  of  a  draw  span  between  two  other  spans  of  75  feet  each, 
tal  length  of  the  bridge  proper  is  320  feet.  On  the  left  bank, 
is  low,  there  are  1 ,100  feet  of  iron-frame  trestle  approach.  There 
a  short  trestle  on  the  right  bank,  which  is  high.  The  initial 
or  soundings  is  the  end  of  the  bridge  at  the  right  bank,  on  the 
im  side. 

gage  is  a  heavy  timber  bolted  to  the  downstream  side  of  the 
pier  of  the  Wrightsville  and  Tennille  Railroad  bridge,  500  feet 
ireani  from  the  highway  bridge. 

bridge  is  a  drawbridge,  and  the  pier  to  which  the  gage  is 
kI  is  the  circular  center  pier  of  the  draw  span.  A  secondary 
gage,  reading  from  -1.6  to  +1.9  feet,  is  attached  to  a  solid 
I  the  right  bank  about  25  feet  above  the  railroad  bridge.  The 
read  once  each  day  by  R.  F.  Mathis.  Bench  marks  were  estal>- 
is  follows:  (1)  The  top  of  the  upstream  end  of  the  floor  beam 
of  the  first  tubular  pier  of  the  wagon  bridge  from  the  riglit 
?levation,  41.30  feet.  (2)  A  point  on  the  fifth  step  from  the 
at  the  south  entrance  of  the  court-house,  6  inches  from  the 
i  of  the  step:  elevation,  82.51  feet. 

Discharge  measurements  of  Oconee  River  at  Dublin. 


D>it^. 


1«7. 


Gag*».        Di.s- 
height.    chargo 


I)»t.\ 


Feet. 
6.10 


90 
i  I 
50 
43 
40 


!y*<. 


\9m. 


1.'.. 
1.1. 

4. 


1<«)0. 


1901. 


.9.'> 

-  ..» 

-  .28 
0.23 

10.80 
3.70 


8.20 

8.00 

.80 

.80 

..')0 

3.90 


4.20 
7.30 


.■i.OO 
3.40 
1.00 


1902. 


.27 


Sec.-ft. 
6,400 
2,861 
2,680 

2,488 
2,488 
1,644 


2,0)7 
1,927 
1,272 
1.UV4 
7,007 
12,160 
4.ir>3 


9,689 
9,033 
1,937 
1,997 
1,903 
4.028 


4,(>80 
7.991 


.'•,341 
3,949 
2,334 


1.651 


my2. 


NovomlxT  12. 
NovemlxT  13. 


190;i. 

April  3 i:).4<) 

April  4 

.luno  6 

.fune  6 

June  15 

July  15 

.\ugust  24 

October  6 

Novemlxjr  14 


February  18. 

April  12 

July  21 

S«^ptemlM^r  Ki. 
S«»ptornlH»r  17. 
Octol)er27... 
Octo»)er27... 
Dec<»ml>er  3. . 


1904. 


March  15 

April  25 

April  25 

June  13 

June  13  .... 

July  31 

Novenil>er  6. 
November  6. 
Novenilx'r  9. 


19a-. 


(I  age 

Dis- 

height. 

•■harge. 

Fret.    ' 

Srr..f(. 

0.25 

1.615 

.27 

1,619 

15.  40 

20,160 

14.95 

19,800 

K.  si 

9,804 

H.51  : 

9,432 

4.47 

5,017 

5. 9.5 

6.579 

4.61 

4,475 

.12 

1,713 

1.15 

2.472 

4..3;j 

5.136 

2.  45 

.S,.521 

.98 

80.S 

.W 

S40 

-    .9.5 

79H 

-1.5.5 

515 

-  l.Tw 

557 

.45 

l,9<i8 

7.03 

H.283 

1.14 

2,631 

1. 11 

2,518 

-   .60 

1,187 

-  .m 

1,192 

-   .(52 

1,201 

-   .97 

929 

-   .98 

882 

-   .99 

856 
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Daily  gage  height  ^  in  feet  j  of  Oconee  River  at  Dvhlin, 


Day. 


Jan.      Feb.     Mar.     Apr.     May. 


June.    July.  {  Aug.  j  Sept.  I  Oct.    |  Nov.   I 


1»98. 


1 

2           ■ 

3 

A 

5 

1 
G 

7 

8 1 

0 ■ 

10 

11 

1   0.9 

12 

9 

13 

1    .9 

14 

9 

15. 

.  .    .9 

1« 

'    .8 

17 

8 

18 

!    .9 

19 

1,0 

•;^) 

1..-. 

21 

l.Ti 

22 

1.4 

23 

1   1.1 

24 

9 

2r> 

i    .8 

20 

27 

28 

1    .  T) 

.  o 

29 

30 

31 

1899. 
1 

2 

3 

4 

5 

n 

7 

S. 

9 

10 

11 

12 

13 

14 

If). 

l<i 

17 

18 

19 

20 

21 

22 

n 

24 

>.-. 

2«i 

27 

28 

29 

TO 

31 

1900. 
1 

2 

3 

4 

.•i 

3.8 
3.6  I 
5.2  I 
5.8 
5.0  I 


4.7 
5.0 
7.8 
8.(i 
10.4 

i'>  •> 

14.1 
14.4 
I.'».3 
14.8 

14..". 
14.3 
13.  7 
13.3 
13. 1 

12.  S 

12.(1 

11.3 

8.3 

7.8 

7.3 
7.1 
r>.8 
7.0 
7.4 


2.4 
2.1 
1.8 
1.7 
1.6 


7.7 
8.1 
9.1 
9.9 
10.7 


21.7 
18.9 
17.5 
16.8 
15.5 


13.7 
12.4 
12.5 
12.7 
13.3 

13.6 
13.0 
12.0 
10.8 
9.8 

9.0 
9.7 
9.6 


1.7 
1.6  ' 
1.6 
1.6  ' 
1.8  I 


0.5 

.5 

.5 

.9 
1.9 

3.9 
3.'> 
2.6 
2.0 
1.8 

1.5 

1.4  , 

1.0  I 
.9  ' 

.9 

I 

2.0  i 
3.5 

3.5  I 
2.8  I 

3.1  I 

2.4 
1.9 
1.5 
1.1 
1.0 

1.0 
.9 

.8 

.  f 

.6 
.6 


11.3 
13.8 
16.5 
17.0 
16.9 


8.6  I 
7.6 
7.0  I 
6.8 

6.7  I 

7.3  1 
7.9 

8.3  I 

9.2  ' 

10.1  I 

10.9  I 
12.6  ' 

14.2  I 
13.4  I 
11.9  , 


10.0 
9.6 
8.9 
.8.3 
8.1 
8.0 


8.0 
9.6  ■ 

10.4  I 

11.0 

11.7  I 


1.0 
2.0 
2.8 
2.0 
2.5 

6.0 
7.8 
8.5 
9.4 
10.0 

9.  8 
6.5 
5.9 
3.3 
2.9 

2.5 
2.0 
1.8 
1.7 
1.5 

1.4 

1.4 
1.3 
1.8 
3.9 

5.5 
6.0 
4.7 
4.9 
5.4 


4.0 

-0.6 

-1.0 

2.6 

-  .7 

-1.1 

1.9 

-  .7 

-1.2 

1.7 

-  .8 

-1.2 

1.4 

-  .9 

-1.3 

1.1 

-1.0 

-1.2 

1.0 

-  .1 

.9 

.9 

-  .1 

+  .3 

.8 

.7  I 

.6  I 
.3 


.3 
.4 
.4 
.4 
.1 


8.3 
8.0 
8.5 
9.0 
9.8 


12.7 

16.2 

9.5 

4.1 

13.1  1 

14.5 

9.0 

5.0 

15.0 

12.7 

8.6 

4.8 

20.1 

11.0 

8.0  1 

4.4 

22.5 

9.8 

7.8  ( 

3.6 

7.0 
6.4 
5. 6 
5.2 

5.0 
4.9 

4.8 
5. 3 
5.8 

.5.  (i 
.'>.  5 
,5.2 
5.0 

4.8 

5.9 
7.4 
8.0 
7.2 
6.1 


8.8 
6.5 
5.3 
4.8 
4.5 


I 


+  .2 
.8 
.6 

-  .1 

-  .3 

-  .5 


5.4 
4.7 
3.8 
3.7 
3.5 


3.0 ; 

2.7; 
2.7 
2.4 
2.3 

2.1 
2.0 
1.9  ' 
1.8 
1.7 

1.6  ' 
1.5 

1.5  , 
1.8 
2.1  . 

1.8 
1.7 
1.6 
1.6 
1.6 

1.6  ,. 


8.3 
6.4 
6.9 
7.3 
7. .")  1 


-1.1 
-1.1 


I 


-1.2 
—  1  *>  I 

-1.2  I 

-1.2 ; 


.1 

.0 
.0 

.2  I 
.2  -■■  + 
.3 


-  .  / 

-  .0 

-  .4 
.0 
.9 

.8 

.6 
.8 
.7 
.3 
.5 


I 


•>  I  — 


,71 
,8i 
.9  ! 
.9, 
.9  I 


1.7 
1.8 


I 


I 


1.6 
1.4 
1.3 
1.2 
1.9 


0 
.8 

.6 

* 

.0 
.4 
.3 
.3 

.9 


1  •'  '  - 

'"*     I  ~ 

.3  - 

.3  - 

.<■»  - 


.9 
.  <) 

.3 
2 

'2 

.0 
.1 
.2 
.2 
.4 


1.8 
2.8 
3.0 
1.6 
2.9 

4.6 
4.0 
3.2 
1.8 
.9 

.5 

.0 

-  .2 

+  .1 

2.6 

0.1 
6.1 
7.0 
6.7 
6.0 
5.6 


.;> 
.6 
.4 
.2 
.1 

.0 
.2 
.4 

.0 


I 


5.8  I 

4.3  ; 

2.8 
2.0 
l.ti  I 

2.0  I 

4.2 

5.9  ! 
6.4 
6.5  I 

4.2  I 

3.4  ' 

3.0  I 
4.8  I 

5.5  I 

6.5 
6.4 

4.6  I 
5.9 
6.0 

5.9 
5.0 
3.6 
2.5 
1.9 

1.6 

1.9 

7.0 
10.5 
10.9 
U.l 


2.9 
2.3 
2.0 
1.7 
1.5 

.0 

.8 
.7 
.2 


-   .1      -  .3 


.1 
.2 
\% 
.4 
.4 


..>  I  — 
,6  I  - 
.6  '  - 
.61- 


7 
.7 
.  I 

.s 
.8 


.3 

.7 

.9 

1.8 

4.7 

5.0 


19.0 
16.9 
14.8 
12.7 
10.1 


.4 

.2 
.1 

.1 
.2 

.3 
.5 

-  .6 

-  .7 

-  .8 

•   .8 

■  .9 

■     .  I 

■  .3 

■  .2 

2.5 
3.0 
3.0 
5.1 
4.5 
2.0 


4.7 
5.0 
3.7 
2.0 
2.5 


11.8 

O.R 

13.0 

.  7 

16.0 

2.3 

23.0 

1   t>.9 

24.  «i 

1   K7 

•23.  A 

0.4 

21.2 

10.5 

19.  .■» 

11.3 

1H.0 

13. .". 

17.0 

\Tt.o 

16.0 

14.  S 

12.5 

1A\ 

4.7 


^  I 


16.0 
14.5 
11. R 

5.0 

3.9  ! 


3.n 

3.5 

3.0 

3.2  1 

3.0 

3.0 

2.7 

3.0  . 

2.3 

2.8  1 

o  0 

2.0 
2.0 
1.8 
2.0 

2.8 
2.4 
1.5 
1.2 
.9 


2.5 
2.9 
2.7 
2.1 
1.5 

1.1 
.8 
.3 
,2 

A 

.0 
.1 
.7 
1.5 
.8 

.1 

.3 

-  .4 

■  .5 
.6 


I 


.8 
2.7 
2.3 
2.1 
J.5 


4.3 
.5.0  , 
6.9  I 
7.5 
7.8  . 


6.3 
4.3 
3.5 
3.1 
3.0 
3.3 


1.3 
1.3 
1.3 

l.J 

.8 


2.4 
5.1 
7.2 
K.1 

8.6 
6.8 
4.1 
1.7 
1.1 

.6 

.5 


1 


3.^; 
3..1 
3.1 

2.». 
2.3 

2.1 
2.0 
2.0 
l.S 
1.7 

1.7 
1.0 
l.ii 
3.9 
6.7 

7.2 

7.0 

S.S^ 

11.0 

13.0 

14..^ 
15,0 
14.1 
12. » 
10.2 

S.3 
6.2 
.1.2 
5,0 
5.2 


.8  i 
.8  i 
.1       < 


-  .7  ! 

-  .8  = 

-  .9 

-  -9  I  - 
-1.0     - 

-1.0  ■  - 

-1.1  - 
-1.1  - 
-1.1  - 
-1.2  =  - 


.4 

.2 
.0 
.1  ' 

.3  1 

■-*; 
.5 

.6  ! 

::fi 
-  .3 ' 


.1 
.3 
.3 
.2 
.0 


-  ..1 
■  .4 

.3 
.1 
1.:. 

1.3 
2.1 
3.2 
4.4 
3.3 


I.O 
.9 

4.7 


1        1. 

■>       U 


1.: 
iJ 
u 
u 
u 

\1 
it 

ii 

W 
*\ 


11 

•  i 

!• 
1.' 

y 
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Daily  gage  height,  in  feet,  of  Oconee  River  at  Dublin — Continued. 


00. 


Jan. 

Feb. 

Mar. 

Apr. 

l.« 

3.4 

11.0 

4.3 

1.5 

3.7 

9.0 

4.2 

1.4 

3.5 

6.6 

4.0 

1.2 

3.1 

5.8 

3.7 

1.4 

3.5 

7.0 

3.5 

1.9 

7.9 

8.0 

3.3 

2.4 

10.2 

8.5 

3.9 

4.3 

11.9 

8.7 

5.0 

5.4 

16.4 

8.0 

5.9 

5.7 

22.0 

7.1 

6.3 

4.9 

24.4 

6.4 

5.0 

3.3 

24.9 

8.1 

4.1 

2.9 

24.1 

8.7 

3.4 

2.8 

22.6 

9.0 

5.1 

3.2 

20.0 

9.1 

8.2 

4.1 

17.2 

8.5 

11.1 

4.7 

14.0 

7.4 

15.6 

4.4 

10.7 

7.8 

16.9 

3.9 

9.1 

8.3 

17.6 

3.3 

9.0 

8.9 

17.3 

2.9         8.7  '  9.5 

2.4         8.1  ;  9.6 

2.2         7.4  I  9.8 

2.0  10.2 

1.8  10.4 

1.7  10.2 


)1. 

9.8  4,7 

10. 4  a  1 

I  11.3  5.6 

12.5  6.7 

!  13.0  8.6 

1.3. 9  9. 3  < 

13.9  11.0 

13.0  1     14.3 

■  10. 8  15. 6 

7. 4  15. 8 

6.0  14,6 

5. 4  13. 8 

6.0  13,4 

6, 6  12. 5 

7. 4  10. 2 

8. 0  8. 9 

8. 6  6. 8 

9.  I  5. 9 

9. 6  5. 4 

9. 9  5. 1 

10. 3  4. 7 

9. 6  4. 5 

6. 6  4. 2 

5. 3  ,       4. 5 

4.6  4.9 

4. 8  ' 

4.7 

5. 0 

......  5.1  

5.6  , 

5.1  I 

10.0  '      4.0 

12.0  6.3 

14,1  I      8.0 

14.9!  9.5 

15.3-  14.0 


4.6 
4.2 
3.9 

a7 

3.4 

3.2 
3.0 
2.9 
2.8 
2.8 

4.5 
5.5 
6.6 
8.0 

8.2 

6.2 
5.1 
4.6 
4.2 
3.7 

4.7 
4.8 
4.0 
4.1 
4,3 


4.9  4.8 

5. 0  7. 5 

5.2  I  9.3 

I  12.0 

15.1 

;  16.5 


11.0 

ia4 

23.0 
25.5 
25.8 


16.4 
16.1 
16.5 
16.6 
20.5 


12.0 
8.2 
6lO 
7.0 
8.0 

8.9 
9.6 
10.0 
9.8 
9.0 

8.1 
8.0 
7.6 
6.8 
6.2 


5.0 

4.6 

1       ^> 

3.8 

3.8 

15.3 

17.6 

17.6 

17.1 

6.7 
5.4 
4.1 
3.9 
3.3 

3.0 
2.7 
2.5 
2.3 
2.2 

2.1 
2.0 
1.9 
2.1 
3.7 

5.5 
5.3 
3.6 
3.1 
3.6 


A.  7 
3.5 

a3 

3.0 
2.9 


22.6 

2.7 

21.3 

2.5 

19.5 

2.9 

17.4 

2,8 

15.0 

2.6 

17.0 

5.8 

17.1 

5.0 

16.0 

3.4 

13.6 

3.0 

11.4 

2.2 

1.9 

16.0 


2.4 
2.1 
2.0 
1.8 
1.8 

2.0 
2.2 
1.8 
1.7 
2.0 

3.6 
6.0 
7.5 
7.8 
8.1 

a6 

4.5 

4.6 

ao 

3.1 

2.8 


3.4 

a3 

4.5 
5.5 

4.7 


2.8 
4.1 
5.0 
6.0 
6.2 

6.2 
6.7 
4.3 
3.0 
2.9 

5.0 
7.5 
8.3 
9.9 
10.3 

10.6 

10.3 

7.9 

8.0 

9.0 

9.9 
11.6 
16.7 
20.0 
20.8 


July.  ,  Aug.  I  Sept.    Oct.     Nov.  ,  Doc. 


4.0 
6.3 
7.0 
7.6 
6.0 

5.0 
5.3 
7.5 
8.1 
9.5 

8.4 
7.5 
4.9 
7.7 
9.1 

10.4 
11.2 
11.4 
11.3 
10.8 

9.7 
7.6 
5.3 
4.1 
3.7 

4.5 
4.1 
a  3 
6.0 
5.5 


1.0 
1.0 
1.2 
1.8 
1.6 


8.5 
8.0 
5.5 
3.9 
3.2 

2.6 
2.8 
6.6 
6.1 
6.5 

4.7 
4.1 
2.8 
2.3 
2.0 

1.8 
1.5 
1.2 
1.0 
2.4 

3.1 
2.1 
1.7 
1.7 
6.9 
5.2 


6.1 
6.5 
6.0 
5.8 
4.3 

3.0 
2.8 
2.0 
1.8 
1.7 

2.1 
2.1 
2.0 
1.9 
1.8 

1.5 
2.4 
2.7 
2.5 
3.3 

5.9 
7.0 
7.6 
7.2 
3.5 


1.9 
1.6 
1.6 
1.6 
1.3 
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Daily  gage  height,  in  feet,  of  Oconee  River  at  Ditblin — Continued. 
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Daily  gaqe  heighty  infeety  of  Oconee  River  at  Dublin — Continued. 
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4.3 

'.      L4 

L9 

L4 

-  .3 

-  ,1 

-LO 

-LI 

-  .5 

ILO 

,      1.2 

9.8 

as 

L2 

4.0 

20 

-  .4 

.1 

-L2 

-LI 

-  .2 

ia5 

1.2 

laa 

'    a3 

LI 

5.5 

1.7 

-.5 

L2 

-L2 

-LO 

-  .4 

14.6 

.9 

9.8 

2.9 

L3 

5.8 

LO 

+  .3 

L3 

-L2 

-LO 

-  .4 

14.0 

.7 

7.5 

2.6 

L3 

4.3 

.4 

-  .1 

L5 

-L2 

-  .8 

-  .5 

12  0 

.6 

2.3 

L2 

28 

.3 

-  .3 

.8 

-L2 

—  .  7 

-  .4 

ao 

.6 

2L2 

LO 

L9 

.3 

-  .5 

.1 

-L2 

-  .7 

-  .4 

7.0 

.7 

1,9 

L7 

-  .5 

-  .3 

-  .7 
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Biding  tablet  for  Ocoixa  Rivtr  ol  DxMin. 

FEBRUARY  II,  IMS,  TO  DECEUBER  31.  IWl.' 


liMwr.  Dli- 

hrlg^t.      cbargn. 


Dl^ 

,». 

Dto- 

charBP. 

rii«p-. 

" 

^t^i 

Ts 

ST» 

sliw 

i« 

sm 

S.M 
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Vmo 

3,BSS 

j:i» 

iM 

4,*™ 

t,asg 

a,&H 

s^saz 

3717 

siMo 

2,f90 

2^M 

a.^ 

3(H3 

XOfa 

6,700 

e,ws 

a'.ta 

awi 

tIsm 

3,«M 

8-M 

7.WJ 

3,4§n 

7,  MO 

tvi^. 


B.SO         IO,«BO 


17.0)    '     U.MO 


33,ffiD 
I    a4,M0 

'   x.xn 


I'AItY   I  TU  DECEMBER  31.  1 


^ 

VI 

2  WO 

270 

3.W9 

■J,W 

,1,H« 

:im 

B.§0    ,      4,»7 


!.!»  I       4.M 

IW  .M( 

4.™  !       .'..21 

4.80  .t.K 


>  DECEMBER  31,  1 


,■.'  gig«  hnlghl  4,1 


ALTAMAHA  DBAINAQE   BABIK,  BTHEAM   FLOW. 
Rating  tabUt/or  Oetmee  River  at  i>uAIin— Continued. 

JANDARY  1  TO  DBCEHBER  31.   1D03.> 


#.. 

ohai^ 

«. 

Dfi- 

^.. 

DU- 

£%. 

Dta- 

-ttsb 

»■■* 

fiia. 

"?« 

Fed. 

';■««■ 

re. 

13.00 

^5sa- 

1.00 

a,2JD 

4S0 

11.00 

*"' 

JANOARV  I  TO  DECBUBBR  31,  1904. 


JANUARY  1  TO 


,. 

ao       1 

LBO 

>«, 

- 

1.2K. 

-1 

30 

oso 

D.go 

■  ,380 

3.00 

4.!M 

a.  20 

^ 

310 

20 

1.00 

sao 

4^330 

im 

i.K 

;a» 

3,30 

4[V0 

<i.80 

ws 

1.30 

.rm 

aw 

100 

90 

l.» 

TOO 

K0» 

am 

3M 

*',1W 

a) 

K24a 

;o3o 

S.80 

1.SS5 

MO 

« 

1.820 

i.m 

,11S 

3.  go 

1.90 

4.00 

l'«0 

i=B3 

.3) 

alaos 

1,560 

,J70 

*.« 

s:«s 

sioo 

00 

1,6« 

13) 

too 

SCO 

1,730 

!S40 

4.  HO 

1,«00 

,82,1 

5.0O 

isso 

,710 

S.30 

b;2S0 

flioo 

21 

500 

,060 

2.00 

3,;bs 

.40 

7.00 

300 

\«a 

s.ao 

aisTO 

.80 

B.on 

4.<K0 

0.00 

7;oi« 

20,00 

IS 

300 

.."O 

,280 

1 

t  Abor?g«gehAlstit  Htnt  thentlngcurvoti 


WAIEB  BEBOUBCBB  OF  OBOBOIA. 

BflimaUd  monthly  ditdtargc  of  Oconee  River  at  DubUn. 

IDrsluee  ktm,  4481  aqotra  mOs*.) 


RuimH. 

Month. 

»«.,,„. 

Maui. 

■?■.■£;£:',  "X" 

im.* 

H,2!4 

'•IS 

MS 

1 

f,SS 

•1 

u.«^     ....'r- 

17,302 

lis 

1,1 

1,300 

i,mG 

i 

1 

las 

1* 

25,510 

SOS 

8,204 

1.27  1     i;« 

i:iiiU-« 

1b'w4 
fi|332 

nl 

11,436 

i,31S 
2,800 

■s 

■SI 

,oeo 

.488 

•i 

sz":::;;:;;;:;;;;;:;;:;;;;;;;;;;;;;;;;;:; 

fi'   11 

2R.J4fl 

1.20 

fcBOT 

lai.- 

is.Ton 
n,872 

as 

ii'.eca 

21,970 
S,6T4 
2:7Q 

r2 
is 

II 

13, 3M 

4:«s 

1        ^ 

g-;;::::::::--::::::::::::::::::::::: 

^il  !s 

"^'"■^■"^ 

-■'  '■-■' 

"•-" 

'■■"^ 

_         L.V,               ,-- 

mfl^^t  f\  lita  to'prol 


ycorainetolMS,  incltidTr,  urtna 
«rTnlDe  the  upper  part  of  tbr  ori^ 
I  ttage  *bov«  U  hpt.  The  sMIdiM 
the  nse  heWit  ma  moR  Una  11  Isi 

btJy  iiBecleS 
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Btlimated  numMg  ditekwrge  o/Oeonte  River  at  Dublin — Tontinued. 


BoD-aO. 

M..l™.™. 

«l„1,„-m. 

.«.. 
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1T.3W 
W.Kt 

3,090 

*-.ow 

i;z7o 
2;o7s 

'1 

:«i 

■1 

] 
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818 
904 
201 

VSQO 
1i!d33 

«r 

»,m 

wo 

S,400 

i.2g 

IBOS. 

8.(00 

Is 

i;ws 

4nin 

i 

'.Si 

1( 

i 

JHti 
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701 

Olfl 
M4 
W3 

»,IMO 
so  470 
13;mS 

rIim) 

10,405 

12,  ess 

1.7«0 
4.960 
4,290 
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7,820 
3;  900 

2.S38 
2;  312 

1,1H 

5dO 

1,154 

U.220 

imt. 

.eei 
!34e 

.280 

.SOS 

!l4G 
.288 

__ 

1 

i 

44EI 

i 

11. son 
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2.fl1fl 

.108 

1905. 

b:&5o 

IflJiO 

I, MO 

3;  200 

2.440 

I, SCO 
two 

MS 
1,320 

3^51 

.722 

.S3§ 
.840 
.401 

.m 

'.322 

i 

Ota 

i 

93B 

S 

77,4.» 

AMI 

.Ml 

if  <]i«harge  ftboreuge  height  12  (»t  Coi 

IV.  owing  to  inaufnclpnt  diita  to  properl 


Te.    Th?  «rn>r  grn^uiillr  IncreHspi  witli  I 
rearawcB"  nnl  p-vlurd  hfcaiiFP  the  ni 
Tf>ly  gmsU  and  henco  the  monlhl;  c 


properly  detprmlik!  t  he  upper  pi 
iilgiitrraiTected. 
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APALAOHEE   BITER   NEAR  BUCKHEAD. 

,This  station  was  established  February  13,  1901,  by  M.  R.  Hall.  I 
is  located  at  the  iron  wagon  bridge  over  Apalachee  River,  about  Sj 
miles  north  of  Buckhead. 

At  ordinary  stages  the  channel  is  about  80  feet  wide,  and  is  onlj 
slightly  curved  above  and  below  the  bridge.  The  bed  of  the  streiun 
is  part  rock  and  part  sand.  The  current  is  moderately  swift  and  is 
somewhat  broken  and  irregular  on  account  of  the  ruins  of  old  pier 
bases  about  50  feet  upstream.  The  right  bank  is  low  for  a  distance  of 
400  feet  and  will  overflow  at  a  gage  height  of  10  feet.  The  low  portion 
is  thickly  covered  with  trees  and  a  brushy  growth,  which  will  greatly 
retard  the  flood  water  passuig  over  it.  The  left  bank  is  high  and  will 
not  overflow,  except  to  a  short  distance  up  the  steep  slope. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
bridge,  the  initial  point  being  the  outside  of  the  iron  pier  at  the  left 
bank,  downstream  side.  The  bridge  is  a  single  span  103  feet  long,  sup- 
ported by  tubular  piers.  Its  trestle  approaches  are  about  500  feet 
long  on  the  right  bank  and  about  100  feet  on  the  left. 

Th(^  original  gage  consisted  of  two  sections.  The  first  section,  read- 
ing from  0  to  10  feet,  was  fastened  to  a  small  ash  tree  on  the  left  bank 
about  100  feet  below  the  bridge,  and  the  second,  reading  from  6  to 
20  f(»(»t.,  was  nailed  to  the  upstream  post  of  the  last  wooden  bent  next 
to  \\\o  iron  bridge,  on  the  right  bank.  March  22,  1905,  a  standard 
chain  gag(»  wius  attached  to  the  upstream  side  of  the  bridge,  in  the 
third  pan(»l  from  the  right  bank;  length  of  the  chain,  30.70  feet.  The 
gag(»  is  r(»ad  ()ncx>  (»ach  day  by  G.  A.  J.  Adams,  except  for  three  months 
(hiring  low  water,  when  readings  are  made  twice  each  day.  Bench 
marks  w(»r(»  established  as  follows:  (1)  The  top  of  the  downstream 
end  of  the  first  floor  beam  from  the  right  bank;  elevati(m,  25.50  feet 
above*  (latum  of  gag(\  (2)  A  copper  plug  set  in  solid  rock  10  feet 
w(\st  of  the  upstream  tubular  pier  on  the  right  bank  and  3  feet  up- 
stream from  the  Ihu*  of  the  up^x^r  edge  of  the  bridge;  elevation, 
3.73  f(H»t  above  datum  of  gage. 
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Discharge  mecisurements  of  ApaUichie  River  near  Burhhcad. 


Date. 


1901. 


Jan*  19. 
ti29.... 

22 

St  9.... 
mlvr  I 


liW2. 


Jury 
7... 
19... 


1903. 


ir>'  !.'». 

?7 

12 

J5 

.st2N.. 
x»r9.. 
nber  1 


heigl 


age 

Ight. 


Feet. 


jary  13 ". '      3.78 


3.00 
4.62 
6.45 
2.56 
l.W 


3.95 
1.52 
1..W 


2.33 
1.88 
3.07 
1.51 
1.31 
1.45 
1.60 


Dis- 
chaise. 


Sec.-ft. 
847 
647 
1,033 
1,658 
545 
302 


821 
2(>2 
2.^3 


444 

361 
643 
266 
214 
237 
255 


Date. 


March  19.. 

May  12 

July  13 

August  9 

August  9 

September  21. 
October  13... 
October  13... 
Noveml)er26. 
Novembt»r26. 


1904. 


March  23 

May  11 

Junes 

Junes 

8epteml*r8. 
Septeml)er8. 
October  30... 
October  31... 
November  15. 


1905. 


Gage 
height. 

Dis- 
charge. 

F(€t. 

Sec.-ft. 

2.39 

466 

l.tr3 

311 

1.48 

223 

1      7.15 

1,877 

7.30 

1,903 

.90 

128 

.80 

91 

.80 

94 

1.39 

186 

1.34 

167 

2.30 

379 

1.74 

273 

1.44 

223 

1.41 

206 

1.13 

157 

1.13 

157 

.80 

97 

1.38 

185 

1.39 

183 

1 

Daily  gage  height  ^  in  feci  ^  of  Apalachee  River  mar  Riickhead. 


Dav. 


1M)1. 


Jan.   '   Fol). 


Mar.     Apr. 


May.  :  Juno.  '  July, 


3.78 


3.0 


2.6 
2.6 
2.6 
2.6 
2.5 


2.4 
LA 
2.4 

2.5 

4.5 
5.7 
3.5 
3.0 
2.7 

2.6 
2.5 
2.5 
2.4 
2.4 

2.7 
2.6 
2.5 
Z9 
3.0 

7.5 
11.5 

ao 

7.0 
tlO 
(13 


4.9 

2.7 

5.3 

216 

14.0 

2.6 

ia8 

2.5 

5.  3 
4.5 
4.0 
3.6 

a4 

3.2 
3.  1 
3.1 
7.0 
('v7 

5.5 
4.1 
3.7 
3.9 
5.0 

4.3 

a  5 
a  3 
a  2 
tJ.  1 

ao 

2.9 
2.0 
2.8 
2.7 


2.5 

26 
2  5 
24 
2  4 
2  3 

9.3 
2  2 
2  6 
2  4 
2  3 

2  2 
22 
21 
24 

28 

4.4 

6i8 

a  5 
ao 

2  6 

2  4 
2  3 
23 
22 
22 
a  5 


ai 
a  6 
ai 
ao 

2  9 

2  8 
8.5 
S.5 

a  5 
ai 

2  9 
28 
27 
4.0 

4.5 

4.5 

ao 

45 
4.0 

a8 

a  5 
a2 
a5 

2  8 
2  5 

5.0 
4.0 
2  9 
a  8 
4.0 


as 
ao 

2  7 
2  6 
2  5 


2 
•> 

2 
2 


24 
23 
21 
20 
1.9 

ao 

27 
2  5 
4.0 
(10 

ao 
ao 

2  5 
2  2 
2  1 

2  6 
29 

ao 
ao 

2  5 
22 


Aug. 


2  0 
1.9 
1.8 
1.9 

1.8 

1.8 
2  0 

as 

2  7 
2  5 

4.0 

ao 
as 
ai 
ao 

5.0 

las 

5l7 
4.5 
4.0 

4.0 
4.5 
4.0 

as 

4.0 

as 
a6 

4.5 
7.0 
5.  5 

as 


Sept.      Oct.      Nov. 


I 


as 
ao 

28 
2  6 
24 

22 
21 
2  1 
20 
2  0 

1.9 
1.9 

1.8 
1.8 
1.8 


5.0 

a2 
ao 

2  8 
27 

2  6 
2  4 
2  2 
2  4 
22 


22 
22 
24 
2  5 
2  6 


2  0 

1.9 

1.9 

1.85 

1.85 


1.75 

1.75 

1. 

1. 

1. 

1.7 


75 
75 
75 


1.7 

1.7 

1.7 

1.75 

1.9 


24 

1.9 

2  2 

1.8 

2  2 

1.8 

2  1 

1.8 

21 

1.8 

1.8 

1.8 

1.8 

1.85 

1.85 


1.9 
1.9 
1.9 
1.9 
1.9 


1.9 

1.8 

1.8 

4.0 

1.8 

1.8 

10.5 

1.8 

1.8 

12  5 

1.8 

1.9 

7.0 

1.8 

2  1 

1.8 

21 

1.8 

2  2 

1.8 

2  2 

1.75 

20 

1.  75 

1.9 

Dec. 


1.9 
20 
2  0 
25 
24 

2  2 
2  1 
2  0 
22 

ao 

28 
2  2 
2  2 
2  1 
8.0 

7.0 

ao 

4.5 
4.1 
4.0 

as 
a  6 
a  6 

4.2 

a9 

ae 
a6 

4.5 

as 
lao 

1.5.5 


1902 


11.0 
7.0 
5.5 
4.5 
4.2 


4.1 
4.0 

as 
a  7 
a  5 


a  2 

2>.0 

8.0 

17.5 

2ao 

5.  5 

2ao 

15.0 

4.5 

15.0 

lao 

4.0 

11.0 

7.0 

as 

&0 

ao 

a7 

ao 

5.0 

4.5 

4.0 

4.0 

4.0 

a  9 

a  5 

as 

•as 

a  5 

a  6 

2  6 
2  8 
27 
2  7 
2  6 

26 
2  5 
2  4 
2  4 


1.  to 

1.75 

1.75 

1.7 

1.7 

1.7 
1.7 
4.0 
5.5 


2  3       4.  0 


1.6 
1.6 
21 
20 
1.8 

1.7 

1.6 

1.55 

1.5 

1.5 


1.8 
1.6 
4.0 
4.5 
40 

ao 

2  7 
2  5 
2  2 
2  0 


1.6 
1.5 
1.5 
1.5 
1.4 

1.4 
1.6 
1.8 
1.7 
1.7 


2  5 
20 
1.9 

1.8 
1.8 

1.8 
1.8 
1.7 
1.7 
1.7 


1.5 
1.5 
1.5 
1.6 
1.6 

1.6 


1.5 
1.5 
1.5 


2.8 

ai 
as 

.5.0 
4  5 

as 
a2 
ai 
ao 
ao 
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Daily  gage  height ^  in  feet^  of  Apalachee  River  near  Buekhead — rc>ntiriii«>d. 


1)11 

1 

y.             Jttn. 

1 

Fob. 

Mar. 

Apr.  1 

May. 

Juno. 

July. 

I 

Aug. 

-  Si>pt. 

■    Oct. 

Nrtv. 

1 

Fm- 

IWi. 

•    ' 

11 

3l4 

a8 

a  3 

as 

2.3 

&0 

L6    - 

L9 

L9 

'     L7 

1     1. 4'> 

2» 

12 

.12 

a8 

a3 

a5  ■ 

Z3 

2.7 

2.0 

1.85 

10 

1     L7 

!    L«i 

13 

3.1 

3.7 

an 

as 

Z3 

2.4 

1.9    < 

L8 

15 

1     ^-7 

1     L4» 

4  • 

U 

a  0 

3.7 

4.5 

a4 

ZA 

11 

(LO 

L75 

40 

'     L7 

L4i 

ii 

15. 

2.0 

3.7 

a7 

5.0 

(15 

a  4 
aa 

£4 
Z4 

ZO 
4.5 

ao 

2L5    1 

1.7 
1.7 

a8 

3.4 

L7 

L«i 

■     1.4 
>     L4 

\* 

16 

2.9 

i.V 

17 

2.  H 

3.8 

lao 

as  I 

Z3 

as 

2.3    ' 

L6 

3.0 

L6 

Lo 

li 

IH 

2.H 

3.9 

7.5 

4.5 

2.3 

2.8 

11 

L6    1 

18 

L6 

L7 

U 

19 

2.  K 

3.9 

♦10 

4.3 

2.3 

2L5 

2.0 

1.5 

18 

LH 

L*. 

I» 

20 

2.K 

3.8 

5.5 

4.0 

2.2 

2L2 

1.9 

L5 

ai 

L6 

L6 

■  ■ 

21 

2.7 

3.7 

5.2 

as 

2.2 

2.0 

L8 

L5 

ao 

L55 

Lfi 

:» 

22 

2.7 

3.  7 

5.0 

ao 

21 

1.9 

L75  . 

1.4 

2.8 

L55 

Lb 

i\ 

23 

2. « 

as 

4.8 

a  4 

2.1 

1.9 

L7    . 

1.4 

2.7 

.     L5 

L6 

if 

24 

2.li 

a9 

4.7 

a2 

2.0 

1.8 

I.fi5  ' 

1.2 

17 

1.5 

i    10 

i» 

25 

2.K 

to 

5.0 

4.5 
4.3 

ao  I 

2.7 

1.9 
1.9 

1.8 
1.75 

1.0    ' 
L5 

1.1 
LO 

ao 
ao 

'     L5 

i     L5 

!     -^ 
1    2.0 

i  ■ 

2<5 

3.0 

It 

27 

3. 2 

IOlO 

as 

2.8 

1.85 

1.7 

L6    . 

L2 

2.8 

1.8 

'    20 

1\ 

28 

:n» 

2ao 

4.4 

2.7 

1.8 

L7 

il    , 

L3 

2.8 

1     L8 

'     L9 

11 

2(» 

.-{.7 

4.5 
7.0 

2.7 

2.7 

1.8 
1.75 

1.65 

IG 

2.1    ■ 

L5 
L6 

17 

as 

,     L7 
L7 

1    ^* 
1    26 

11 

30 

4. 0 

i: 

31 

4.  r> 

12.0 

1.75 

1.9 

1.6 



L6 

1 

10 

1'.  M. 

• 

1 

1 

2.8 

2.5 

7.8 

8.8; 

2.7 

4.0 

12 

1.2 

1.1 

L7 

L2 

19 

o 

'    2.0 

ai 

7.0 

^' 

2.0 

lao 

10 

a4 

.9 

L7 

L2 

Lf 

3 

'    2.5 

a4 

OlO 

5.0' 

2.7 

as 

11 

&1 

L6 

L7 

L9 

L* 

4..   .... 

2.8 

4.2 

4.5 

4.5 

ai 

4.4 

12 

47 

L5 

L7 

29 

L» 

ft 

2. 0 

4.5 

4.2 
4.0 

4.4 

4.2 

a  4 

2.8 

5l5 
9.0 

10 
14 

19 
3.1 

L5 
L4 

L8 
LI 

1    27 
2  4 

1» 

(V 

2. 7 

LJ 

m 

1 

2. 0 

5.9 
17.0 

4.0 
4.0 

4.1  , 
5.0 

2.7 
2.0 

9.2 
4.5 

10 
&2 

11 
1.9 

.9 
.9 

L8 
L7 

24 
20 

:v 

H 

2. 4 

L* 

0 

2. 4 

15.0 

as 

9.5  , 

•2.7 

a3 

4.2 

1.8 

L2 

L7 

L4 

10 

10 

i.  0 

11.0 

5.5 

1      "0; 

•2.0 

'   a  2 

1 

13 

LO 

L5 

L7 

10 

u 

11 

2. 0 

lao 

7.0 

4.9' 

•2.5 

4.0 

17 

L7 

L4 

L5 

20 

iO 

12 

3. 0 

lao 

oiO 

4.2 

•2.4 

a  7 

15 

LO 

L3 

L4 

L9 

i* 

13 

2. 9 

9.0 

4.4 

as 

•2.4 

as 

4.2 

L9 

L2 

L7 

LS 

;o 

14 

2. 0 

7.1 

4.0 

1x0 

•2.7 

2.7 

as 

L9 

L3 

L7 

L9 

i> 

ir> 

2. 4 

5.2 

a  9 

4.9 

a  2 

2.5 

lao 

14 

L9 

L7 

L9 

LS 

10 

2. 3 

4.5 

as 

4.5  1 

4.0 

•  2.3 

as 

as 

7.5 

L9 

LS 

LI 

17 

2.3 

7.2 

ao 

1    a  9 

4.0 

2.1 

17 

as 

as 

L8 

L9 

L* 

IS 

'    2.2 

r».5 

a4 

1    a5 1 

2.8 

2.1 

17 

7.0 

43 

11 

20 

L> 

11> 

i  2 

5.2 

a  2 

ao  1 

2.5 

,    '2.0 

13 

a? 

IS 

L8 

20 

L» 

20 

2.  1.1 

4.5 

ao 

i    ai  . 

2.4 

,  2.0 

11 

IS 

11 

L9 

L9 

L9 

21 

2. 4 

4.0 

ai 

\    a  5 

2.3 

•2.0 

11 

12 

L9 

L8    1 

L9 

IS 

•>■> 

2.  3 

4.0 

ao 
a  2 

7.0 
10.0 
1.5.0 

a  2 
ao 

2.9 

2.  2 
2!  2 

■2.7 

'2.  2 

•lo 

10 
1.9 
l.s 

11 

L8 
L7 

L8 
L7 
L6 

L8    1 
L7    , 
L7    1 

20 
LS 
L9 

L* 

23 

2.3 

Lf 

24 

•»  •» 

L* 

2-1 

2.  2 

■2.9 

ia2 

2.  8  . 

•2.1 

1.9 

1.8 

L9 

L8 

LS    ' 

L9 

L» 

2f. 

2.  1 

ao 

7.0 

1     a  5 

•2.0 

•2.0 

1 

1    1.7 

L9 

L9 

L8    ■ 

10 

L^ 

27 

2. 0 

ai 

•i.2 

4.9 
4.1 
4,5 

,     a  4 
ao 

2.8 

1.9 
1.8 
1.9 

•2.8 
'2.8 

ao 

,     1.0 
1.5 
1.4 

L7 
LA 
L3 

L8 
LS 
L6 

LS 
L7 

LS 

2  0 
20 
LS 

l: 

2S. 

.    ...     :i0 

l: 

2(* 

2.  K 

IS 

:*o 

2. 5 

8.0 

•2.7 

2.0 

a  4 

1.4 

L5 

L7 

L4 

L9 

L* 

31 

2. 4 

11.0 

....... 

•2.0 

1.3 

L4 

L3 

L» 

\%)A. 

1 

1 

\ 

l.s 

1.9 

2.4 

'      '2.2 

1.9 

2.3 

1    10 

L7 

L5 

.OS 

.95' 

L4 

•» 

1.  K 

l.s 
l.s 

1.9 

2.5 
2.  5 
2.4 

—  * 
1      2. 2 
1      2.1 

1.5 
l.s 
1.9 

•2.1 
1.5 
1.3 

1    l.s 

1     1.3 
,     1-4 

L9 
11 

ao 

LS 
L4 
LO 

.05 
-.5    1 
.05  ' 

L2S 

L2 

L9 

L5 

3. 

1.9 

L> 

4 

1.8 

l«5 

.1 

1.7 

2.0 

2.  3 

:      2.0 

1.0 

1.5 

1.3 

17 

2.8 

.05  i 

LH5 

z:i 

w 

1.7 

'2.1 

•2.4 

■2.0 

1.7 

1.4 

1.2 

14 

13 

.OS 

LS 

.»  -: 

p. 

( 

1.0 

■2.1 

ao 

2.2 

l.s 

1.3 

1.1 

ao 

L9 

.75 

«L0 

1» 

s 

l.o 

ai 

.'i.  7 

•2.8 

1.9 

•2.9 

.     1.0 

4.5 

L7 

.8 

L4<i 

Zk. 

w 

1.5 

4.0 
4.5 

4.8 

a  4 

4.0 
.      ^2.9 

2.0 
•2.5  • 

•2.4 
1.9 

.    :<^0 
1.9 

&7 

LO 
L4 

.05  ! 
-.45 

L4 
Ll-i 

ii' 

10 

l.s 

iv 

"  DuriiiK  l<iv%  wat<>r  in  S^-pU'iiiUT,  ()ctolM>r.  mu\  Novi'iiilN^r  the  Monday  nge  belghts  an*  lower  ttav. 
nuturiil  Mow  on  iicconnt  of  storing  wati-r  Muring  Siindiiy  (It  Ilfgh  Shoals  Fart( 


Mtiition. 


fartory,  25  mJlPM  alHivAThi* 


AL.TAMAHA   DRAINAOK   BASIN,  STBEAM    FLOW. 
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Daily  gage  height,  in  feet,  of  Apalachee  River  near  BitcMeoc/— Continued. 


2.2 

2.1 
2.0 
1.9 
1.9 

1.8 
1.8 
1.9 
1.9 
1.8 
1.8 


Day. 

Jan. 

1.9 
L9 
2.0 
2.0 
2.0 

2.0 
2.2 
2.1 
2.1 
2.0 

2.1 
2.2 
6lO 
&5 
2L7 

2.5 
2.4 
2.4 
2.3 
2.0 
2.0 

2.0 
1.8 
2.2 
2.0 
1.9 

1.8 
2.2 
2.1 
2.1 
2.0 

2.0 
2.1 
4.7 
5.0 
4.2 

ao 

2.6 
2.2 
2.3 
2.3 

Feb. 

1904. 

7.0 
&5 
5.5 

ai 
ao 

2.8 
2.4 
2.2 
2.5 

a3 

4.0 
5il 
&8 
5.0 

as 
ao 

2.8 
2.6 
2L5 

1.8 
1.9 
1.9 
1.8 
1.9 

2.0 
2.5 

a4 

4.5 

5.6 

6.2 
7.8 
9.0 
11.4 
9.0 

5.3 
4.2 

a  7 
a3 
a3 

1905. 

i 

1 

' 

Mar. 


5.6 
7.3 
&0 
4.8 
a4 

a  2 
ao 

2.9 


ao 

2.8 
2L5 
2.3 

a5 
a3 

2L8 
2L6 
2.4 
2.3 

2.2 

ao 
a2 
ai 

2.9 
2.7 

ao 

2.7 
2.5 
2.4 
2.3 


2.8 
2.7 
2.6 
2.5 
2.5 

2.4 
2.4 
2.3 
2.5 
2.5 

2,4 
2.6 
2.7 

ai 

2.8 

2.7 
2.5 
2.4 
2.2 
1.9 

2.4 

2.5 

2.4 

2.35 

2.3 

2,25 

2.2 

2.2 

2.2 

2.2 

2.0 


Apr. 


2.4 
2.3 
2.3 
2.2 
2.1 

2.0 
1.9 
2.0 
2.1 
2.2 

2L3 
2.2 
2.1 
2.0 
1.9 

2.1 
2.2 
2.3 
2.2 
2.1 


2.0 
1.9 
1.8 
2.0 
2.2 

2.2 

2.25 

2.25 

2.25 

2.25 

2.3 

2.25 

2.25 

2.2 

2.2 

2.2 
1.9 
2.2 
2.0 
2.0 

1.9 
2.0 
1.9 
1.8 
1.9 

2.0 
1.9 
1.9 
1.8 
1.7 


May. 


2.1 
2.0 
1.8 
L7 
1.9 

L8 
1.8 
L8 
1.7 
L7 

L6 
L5 
1.5 
1.4 
1.4 

1.4 
1.3 
1.3 
1.3 
1.2 
1.8 


2.4 
2.1 
2.2 

a5 
a3 

a4 

2.4 
2.5 
2.25 
2.2 

2.2 
1.9 
1.8 
1.7 
1.5 

2.1 
2.2 
2.0 
1.8 
1.7 

1.5 
1.2 
2.1 


a 

4. 

A. 

a 

2. 


2.9 

ai 

2.2 


June. 


1.6 
1.6 
1.5 
1.5 
1.4 

1.4 
1.3 
1.3 
LO 
.7 

2.0 
1.7 
1.5 
1.4 
L3 

L3 
1.2 
1.2 
1.6 
2L5 


2.0 

1.8 

1.95 

2.1 

1.65 

1.85 

1.65 

1.55 

1.5 

1.45 

1.35 
.85 
1.35 
1.4 
1.35 

1.35 

2.05 

1.5 

1.0 

1.5 

l.a5 

a  8 

4.6 

a  4 

as 


2. 

1. 
a 

2. 

1. 


2 

85 

1 

35 

95 


July.     Aug.     Sept.     Oct.      Nov. 


1.8 
1.7 
1.6 
1.5 
1.4 

1.2 
1.0 
.8 
1.0 
1.2 

1.0 
1.6 
1.6 
2.0 
L2 

L6 
1.5 
L5 
L6 
1.6 
L5 


2.8 
6.4 

ao 
a3 

2.0 

2.3 

5.4 

10.2 

5.5 

ao 

2.65 
2.7 
2.75 
2.6 
2.  AS 

1.9 
1.5 
1.75 
1.7 

a  6 

1.95 

1.7 

1.7 

1.0 

2.15 


1 

to 

6 

5 

4 


1.65 


6l7 

a4 

2.5 
2.6 
2.8 

a5 

4.5 
2.6 
2.8 
2.0 

1.7 
1.5 
2.0 
2.1 
2.3 

2.0 
L7 
2.0 
1.7 
1.6 
1.6 


1.5 

1.4 

1.35 

1.3 

1.25 

1.0 
a.  A 
1.0 
1.95 
4.3 

4.4 
4.4 

5.3 

a6 

4.7 
a  4 

2.7 
7.6 
2.7 
2.3 

1.65 

1.9 

1.8 

1.7 

1.6 

1.55 
1.4 
0.78 
1.2 
1.1 
1.0 


1.3 
1.3 
1.4 
1.4 
1.3 

1.2 
1.0 
.85 
a.  65 

.8 

.8 

.8 

.75 

.75 

.75 

0.55 

.6 
1.05 

.9 

.75 


1.05 
2.7 

ai 

2.1 
1.72 

1.4 
1.15 
1.1 
1.0 
.92 

a. 65 
.91 
.94 
.88 
.95 

.92 
.88 
0.52 
.85 
.73 

.66 
.75 
.82 
.78 
0.41 


.6    j 
.67 
.65 
.65  , 


I 


a65 

.65 
.6 
.6 
.65 

.65 
1.45 
.55 
.65 
.65 

.65 
.65 
.6 
a.  4 
.7 

.85 
L4 
1.05 

.9 

.95 
0.65 


0.86 

a. 52 

.62 

1.05 

1.45 

1.3 
1.15 
1.1 
a.  51 
1.25 

1.3 

1.3 

1.25 

1.25 

1.2 

0.68 
1.2 
1.15 
1.15 
1.1 

1.1 
.92 
O.50 
1.15 
1.1 

1.15 
1.15 
1.1 
1.1 
0.85 
1.35 


1.35 

1.35 

1.9 

1.8 

L85 

1.75 

1.7 

L7 

1.65 

1.45 

al.O 
1.45 
L75 
1.65 
1.7 

L5 
L45 
al.25 
1.5 
1.45 


1.3 

1.15 

1.1 

1.1 

1.1 

0.71 
1.35 
1.3 
1.25 

1.4 

2.6 

2.3 

1.95 

1.6 

1.56 

1.45 
1.45 
1.45 
1.35 
1.0 


5 
4 
4 

1.35 
1.3 


1.3 

1.35 

1.65 

1.55 

1.4 


Dec. 


1.8 

1.8 

1.75 

1.7 

1.7 

1.8 
1.8 
2.0 
1.8 
1.9 

1.8 
1.7 
1.7 
1.6 
1.5 

1-6 
1.6 

ao 
a2 

2.5 
2.2 


1.4 

1.55 

4.6 

ia7 

10.5 

^5 
2.96 

a2 

6.4 
9.7 

9.0 
6.0 
4.2 
a  6 
3.6 

4.7 

a8 
ao 

2.7 
4.2 

11.0 

14.0 

9.9 

5.7 

4.2 

a  7 
a  4 

a  8 

4.2 
4.0 
4.0 


uring  low  water  the  Monday  gage  heights  are  lower  than  natural  flow  on  account  of  storing  water 
indays  at  High  Shoals  Factory.  26  miles  above  the  station. 
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WATER   KE80URCE8   OP   GEOBQIA. 

Haling  tahUxJor  Apalaeher  Hirer  ntar  BudAtad. 

UAKCII  1  TO  DECEMBER  31,  1«01. 


I  >%  I 


ii.'5rt. 


chaigF.       br^t 


Que 
ught. 


Dl^ 

#.. 

Srr-n 

Fat. 

l.-Kl 

1S,00 

irS  ! 

a»l 

Ba.-fl. 
3,  MS 
2,4X1    I 


C410 


NL'AltY  1  TO  DECEUBKR  31,  IMSa 


1  TO  DEOEMRER 


su 

HS 

10. 00 

.,«. 

-)  IIKCKMHER  31,  I«BJ 


J.310  I 
1,SI0  I 
3,910 


,v  |{ii(p>  hnifihl  :!.0  tivl 
.■c-|I.J(ph<i|Iht  l.ifrvt 


un  (Ih-  tvm  Ml>W. 

infn>nt .  the  iJIflcnncc  bdi 
tanfnnt ,  tho  dllKraDoe  tx 


aijTamaha  draiitaoe  basin,  stream  flow. 


157 


Estimated  monthly  discharge  of  Apalachee  River  near  Buckhead. 

[Drainage  area,  440  square  miles.] 


Month. 


1901. 


ber. 
r... 

ber. 
)er. 


1902. 


ber. 

r... 
ber. 
»er. 


he  year. 


190;^. 


ry. 


ber. 
r... 
ber. 
)er. 


he  year. 


1904. 


V-' 

ry 


ber. 
r... 
ber. 
>er. 


he  year. 


19a'>. 


ry 


ber. 

r 

ber. 
>er. 


he  year. 


Dischai 

rge  in  second 

l-feet. 

MaximunL 

Minimum. 

Mean. 

2,972 

470 

847 

3,660 

552 

1,123 

1,680 

388 

553 

2,147 

552 

910 

1,460 

333 

582 

2,607 

305 

896 

3,247 

305 

711 

525 

280 

A^ai 

415 

280 

326 

5,772 

333 

1,027      i 

Run-ofl. 


Sec.-ft.  per   Depth  in 


sq 


.-II.  per 
.  mile. 


2.835 

5.310 

6,685 

2,010 

580 

1,322 

1,460 

1.047 

910 

497 

525 

1,185 

t>.685 


1,655 

i,8a5 

1.415 
907 
487 
505 
622 

2,675 
568 
216 
333 
776 

2.675 


L92 
2.55 
1.26 
2.07 
1.32 
2.04 
1.62 
.79 
.74 
2.33 


525 
827 
717 
552 
300 
280 
256 
205 
241 
256 
241 
388 


205 


842 
1,708 
1.714 
843 
448 
469 
375 
368 
495 
294 
298 
(>4l 

708 


1.91 

^88 

a  90 

1.92 

1.02 

1.07 

.85 

.84 

12 

.67 

.68 

1.40 


1 


inches. 


2.21 
2.84 
1.45 
2.31 
1.52 
2.35 
1.81 
.91 
.83 
2.69 


2.20 

4.04 

4.50 

2.14 

1.18 

1.19 

.98 

.97 

1.25 

.77 

.76 

1.68 


1.  01     i        21.  66 


635 

360  1 

4,485 

497  ! 

3,935 

635 

1 

2.422 

552 

1 

1.075 

310 

2,560 

334 

2,560 

216 

1 

1.735 

203 

2,147 

170 

388 

191 

607 

2a3 

360 

288 

1 

4,485 

170 

481 

1.522 

1,406 

1.009 

520 

854 

593 

495 

407 

287 

348 

328 


1.09 
.14<i 
.120 
2.29 
1.18 
1.94 
1..15 


1. 


12 
03 

r»5 

79 
75 


688 


1.56 


1.26 

.160 

X  m 

2.5.') 

1..36 

2.  16 

1.56 

1.29 

1.04 

.75 

.88 

.86 

21.  CO 


238 

438 

a  995 

1.15 

308 

751 

1.71 

1.84 

409 

596 

1.35 

1.,% 

333 

425 

.966  ! 

1.08 

174 

286 

.(i50 

.749 

84 

264 

.tXX)  ' 

.  069 

100 

239 

.543  1 

.626 

238 

ti47 

1.47    ' 

1.70 

'I  02 

187 

.425 

.474 

'              o43 

841 

.191 

.220 

«126 

240 

..>45 

.008 

210 

.%3 

.H2.T 

.O.^il 

43 


3 


I  4 


HM\ 


11.  on 


1.210 

2S0 

423 

.Wl 

1.  11 

3. 130 

280 

1.074 

2.44 

2.54 

640 

310 

448 

1.02 

1.18 

410 

264 

340 

.78«v 

.877 

1.120 

100 

469 

1.07    1 

1.2:^ 

1.090 

100 

345 

.784 

.875 

2.770 

124 

024 

1.42 

1.04 

1.990 

a44 

462 

I.ft5 

1.21 

640 

a45 

145 

.330 

.368 

210 

a55 

139 

.310  ! 

.364 

492 

a79 

209 

.475 

.530 

3,910 

200 

1.371 

3.12 

100 

3,910 


a  44 


5ft') 


1.15 


15.  .52 


a  See  note  to  gage-height  tabic. 


158 


WATER  RESOURCES  OF  GEOBOTA. 


OHOOPEE   RIVER   NEAR   REID8VILLB. 


This  station  was  established  June  13,  1903,  by  F.  A.  Murray.  It  is 
located  at  the  wooden  highway  bridge^  known  as  Sheppards  Bridgf. 
4\  miles  west  of  Reidsville. 

Discharge  measurements  arc  made  from  the  downstream  side  of  the 
bridge.  The  initial  point  for  soundings  is  the  outer  edge  of  the  first 
crossbeam  at  the  left  end  of  the  bridge,  downstream  side.  The  orip- 
nal  gage  consisted  of  two  5-foot  sections  spiked  to  the  bridge  and  a 
third  section  fastened  to  a  cypress  tree  on  the  left  bank  above  the 
bridge.  June  10,  1905,  the  gage  was  changed  to  the  right  side  cf 
the  sec(jnd  bent  from  the  left  bank;  it  is  fastened  to  the  bent  in 
four  5-foot  sections.  The  gage  is  read  by  J.  D.  Swain,  who  is  paid 
by  the  Georgia  Geological  Survey.  Bench  marks  were  established  as 
follows:  (1)  The  top  of  the  cap  of  the  fifth  bent  from  the  left  endd 
the  bridge  on  the  upstream  side,  opposite  a  point  106  feet  from  the 
initial  p^int  for  soundings;  elevation,  20.00  feet;  (2)  two  nails  driven 
horizontally  into  the  downstream  side  of  a  cypress  tree  on  the  left 
bank,  about  120  feet  above  the  bridge;  elevation,  8.00  feet.  Eleva- 
tions refer  to  datum  of  gage. 


[Hschanje  nicasurcnwrUs  of  Ohoopee  /ftivr,  near  Reid*rilU. 


I>Ht»'. 


Gage 
hoight. 


eharKi\  i, 


Date. 


Gace  :     Db- 


19().<.  F(et. 

.luno  \:\ 12.47 

June  24 fi.  41 

July  Hi 10.34 

July  Ki 10.4(i 

August  22 14. 00 


OctolHTK. 
OctolxT  8. 
Nov<»ml)f'r  W). 
Dr'Win]H'r.'*0. 


2.84 
2. 85 
4.W 


i;i04. 


Fol)ruurv  IJ 10. 1» 

April  l.i* 4  53 

July  2:i 2.28 

SoptoiiiU-r  \:\ 4. 20 


Scc.^l. 
5,7U2 
1,092 
3,607 
3,756 
(1,441 
476 
462 
1,131 
1,836 


3,611 

1,038 

360 

823 


l| 


1904. 


I 


Feet, 

SeptemlKT  13 i  4.20 

SeptcmtMjr  14 '  3.63 

SoptemlKT  15 1  3.00 

Septemlwr  15 1  3.00 

Octol)er  31  a •  .32 

Deceinbor  1 '  1. 56 

1905. 

March  Hi 11. 90 


\  SSI 

I  4SI 

s 

I      l«l 


I 


Manhl7 

April  27 

Jun»«  10 

i  July  28 

'.  November 8ft. 

Noveinl)er  8f», 


11.90  1 

4.aM 

11.90 

4.1S 

6.38 

1,6S 

1.01 

114 

2.31 

J0 

.36 

5: 

.34  1 

5C 

"  Wading  1,000  fi?et  abuve  the  bridge.    Three  narrow  channels. 
'» Mad**  at  diffen-nt  .si'ction. 

Dailij  (jaijc  fu:i(ihl,  inffrt,  of  Ohooptc  River,  near  ReuUvUlr. 


D.iv 


.bin.      Fe]>.     Mar.      .\pr.  ■  May.  '  June. 


1. 

I'.«W.                                                         1 

0                                                                        ' 

3                                                                                       ... 

4 

5. 

1 
6 ' 

7 ' ! 

8 ' 

tt , 

10 1 ; , 

July. 

Aug. 

Sept. 

Oct. 

Nm-. 

IVr. 

1    ^-^  1 

2.0 

4.6 

3.3 

2.4 

19 

8.3  i 

2.1 

4.3 

3.1 

2.4 

17 

1    8.4, 

2.7 

4.5 

2.9 

2.4 

111 

1    7.7  ' 

3.4 

4.0 

.      2.8 

3.1 

14 

6.8 

3.7 

3.5 

2.6 

3.9 

13 

6.0 

4.0 

3.4 

2.5 

4.6 

1! 

5.5 

3.0 

3.2 

2.7 

5.2 

11 

5.5  , 

3.3 

3.5 

2.9 

5.3 

11 

5.7 

3.1 

3.5 

2.9 

5.7 

13 

6.0  ! 

3.H 

3.2 

2.7 

5.0 

14 
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Daily  gage  height^  in  feet,  ofOhoopee  River,  near  Reidsville — Continued. 


Day 


Jan.      Feb.  ,  Mar. 


1903. 


1904. 

6.4 
6.6 

6.7 

6.4 

6.0 

6.1 
6.0 

5.4 
4.8 
4.6 
4.8 

5.6 

5.3 

5.0 

4.8 

5.0 

5.1 

6.0 

8.2 

12.1 

12.0 

11.6 



11.2 

2.6 
2.4 
2.4 
2.3 

2.3 
2.9 
3.1 
4.0 

4.8 

5.7 
6.4 
7.2 
7.8 
7.1 
6.8 

2.8 
2.9 
2.7 
2.5 
2.4 

2.3 
2.4 
2.7 
3.0 
3.3 

3.3 
3.5 
3.9 
4.8 
5.0  1 

11.0 

10.7 

10.1 

9.4 

9.3 

9.8 

10.1 

10.4 

10.2 

9.8 

9.3 

8.5 

............ 

1905. 

3.6 
3.7 

3.5 

3.4 

3.5 

3.7 

4.2 

4.5 

5.0 

5.7 

5.9 

6.8 

8.6 

10.2 

, 

12.7 

8.2 
7.8 
7.3 
7.0 
7.1 

7.1 
7.1 
7.4 
7.8 
8.0 

8.0 
7.8 
7.6 
7.5 
7.1 

6.9 
6.6 
6.2 
5.9 
5.7 


4.4 

4.8 
4.1 
3.8 
3.5 

3.3 
3.0 
2.9 
2.8 
3.8 

4.6 
4.8 
4.7 


4. 

3. 

3. 
2. 
2. 
2. 


4 

4 

1 
8 
3 
1 


5. 
5. 
4. 
4. 
4. 

4. 
4. 


3 
1 
9 
6 

7 

8 
6 


4.8 
4.9 
5.0 
4.6 


9.7 
9.1 
8.7 
8.2 
7.9 

7.5 
7.2 
7.0 
6.8 
7.1 

7.4 

8.9 

10.5 

11.3 

11.7 


2.0  I 

1.9 
1.8  ' 
1.8 
1.7 
1.6 

1.5 
1.4 
1.4 

1.5; 
1.5  I 


1 

1 

1 

1 

i 

1 

1 

, 

1 

1      

1 . 

1 

I      

■ , ! 

1 

: 

1                                            1 

6.5 

: : 1 

6.7 

6.9 
7.7 
8.7 
10.2 
9.3 

^    1 

, i 

1 

•   ••...••...•'••.••••         •••«..     ••«••••     ••••..•*•••••.•• 

■ 

1 

Apr.  I  May. 


June.    July.    Aug.  ,  Sept. 


Oct.     Nov.  I  Dec. 


6.2 
5.9 
5.4 
5.2 
5.1 

5.3 
5.6 
5.4 
5.0 
4.9 

5.2 
5.5 
6.1 
6.7 
7.6 


1.4 
1.4 
1.3 
1.3 
1.3 

1.1 
1.1 
1.0 
1.0 
1.0 

.9 
.9 

.8 
.8 
.7 


.7 

.6 
.6 

.6 
.6 
.5 
.5 
.5 

.5 
.5 
.5 
.9 

1.1 
.8 


5.3 
5.3 
5.2 
5.1 
5.3 

5.2 
4.8 


4. 

3. 
3. 

3. 
2. 
2. 


.9 
1.6 
1.8 
1.5 
1.2 

1.1 

1.0 

.9 

.7 

.7 

.6 
.6 
.6 
.5 
.5 

.5 
.5 
.4 
.4 
.5 

.4 

.9 

.8 
.6 
.6 

.5 
.5 
.5 
.5 
.5 


1.9 
1.7 


5 
4 
4 

4> 

3 

1 


2.4 
2.1 


1.0 
1.0 

.9 

.9 

.8 

1.8 

1.4 


7.3 
6.6 
6.5 

7.4 
9.7 

10.6 
9.5 
9.0 

10.3 
9.5 

8.1 
6.7 
5.7 
4.7 
4.0 

4.0 
3.7 
3.2 
2.5 
2.5 
2.2 


.5 
.5 
.5 
.6 
1.0 

1.2 
1.1 
1.0 
.8 
1.1 


.8 
.6 
.5 
.5 
.4 

.4 

.6 
2.3 
1.9 
1.7 

1.5 
1.5 
1.4 
1.5 
1.5 
1.3 


1.0 
1.2 


,3 
3 
2 


4.2  2.3 

5.3  I      2.4 

4.6  I 

3.8    

3.8  I 

8.3  ! 

10.3  I 

9.9  ' 

10.3  I 

14.0  !     10.8 


13.8 
14.0 
13.2 
12.0 
11.4 

10.5 
9.0 
7.7 
6.7 
5.5 
4.8 


8.4 
9.0 
9.8 
9.0 
8.4 


1.4 

8.6 

1.0 

9.0 

1.0 

9.4 

.8 

8.9 

.6 

8.6 

8.3 
7.6 
6.3 
6.4 
5.4 

4.8 
4.5 
3.9 
3.7 
3.9 

3.9 
3.9 
5.4 
6.3 
9.2 
9.2 


2.5 
2.4 
2.1 
2.0 
1.7 


10.5 
8.4 
7.2 
6. 
6. 


.5 
.4 


3 
3 
1 
9 
6 


5.1 
5.0 
4.4 
3.6 
3.1 

2.6 
2.3 
2.1 
1.9 
1.6 

1.5 
1.5 
2.1 
2.2 
1.9 

1.7 
1.5 
1.3 
1.2 
1.2 


1.7 
1.5 
1.3 
1.4 
1.7 


2.6 
2.3 
2.2 
2.1 
2.0 

2.0 
2.2 
5.0 
6.7 
6.9 

6.5 
5.7 
5.0 
4.6 
3.7 


3. 

2. 
2. 
2. 
2. 
2. 


1.1 

8.3 

1.1 

1.0 

6.4 

1.0 

2.2 

6.5 

1.0 

4.6 

6.0 

.9 

6.2 

5.2 

.8 

.8 

^ 

.  t 

.6 

.7 

.7 

.7 
.7 
.6 
.6 

.7 

.6 
.6 
.5 
.5 
.4 

.4 
.4 
.4 

.4 
.3 

.3 
.4 
.4 

.3 
.3 
.3 


.  ( 

.8 

1.0 

.9 

.8 


5.1 
4.8 
4.7 
4.1 
5.3 

5.4 
5.6 
5.4 
5.0 
4.7 

4.5 
4.4 
4.3 
4.1 
4.0 

4.1 
4.8 
4.4 
4.2 
4.1 


.3 
.3 

1.05 
1.5 

1.5 
1.5 
1.3 
1.0 
.9 

.8 

.7 
1.0 
1.5 
1.9 

2.0 
1.8 


.5 
3 
2 


1.1 
1.0 
1.1 
1.6 
1.2 

2.7 
2.4 
2.2 
1.8 
1.6 


.6 
.6 
.5 
.4 


3.6 
3.6 
3.5 
3.5 
3.4 

3.3 
3.3 
3.1 
3.0 
2.9 

3.0 
3.3 
3.3 
3.2 
3.3 

3.7 
5.3 
6.3 
6.6 
6.7 
6.3 


1.6 
1.4 
1.6 
1.8 
2.1 

2.8 
3.1 
3.1 
3.0 
2.8 

2.7 
2.5 
2.5 
2.4 
2.3 

2.2 
2.2 
2.2 
2.1 
2.1 

2.0 
2.0 
1.9 
1.9 
1.9 

1.8 
1.9 
2.0 
2.4 
2.7 
2.7 


.6 

.6 

.9 

1.0 

1.9 


3.4 

1.0 

2.0 

.4 

2.6 

5.1  1 

1.1 

1.7 

.6 

.4 

2.6 

a.g 

1.0 

1.4  i 

.6 

.4 

2.2 

6.0 

1.0 

1.1 

.5 

.4 

1.8 

6.3 

1.0 

.9 

.5 

.4 

1.9 

5.9 

1.4 

.8 

.5 

.4 

2.0 

5.8 

1.8 

.8 

.5 

.4 

2.1 

5.2 

2.0 

.7 

.4 

1.5 

2.1 

4.5 

2.8 

.7 

.4 

1.8 

1.8 

3.7  ! 

3.7 

.9 

.4 

1.6 

1.9 
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I  foil  y  gatje  height ,  infect,  of  Ohoopee  Rirer,  near  ReidsnlU — ^'ontinuH. 


I)M\. 

HA',. 

Jan. 

1 

1 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oit. 

N..V.   I 

Hi... 

fi.-J 

15.1)  , 

11.0 

7.0 

1.9 

1.8 

4.8 

3.7 

1.4 

0.4 

•  "■ 

17... 

:>.'. 

ly.o 

11.0 

8.2  , 

1.0 

1.3 

5.U 

3.5 

1.3 

.4 

1  I 

IS... 

..'       a.r) 

irt.i) ' 

11. (i 

7.3 

2.3 

1.4 

4.7  , 

3.3 

1.5 

.4 

.'.1 

III... 

:>.  1 

14. (i 

11.:) 

7.2  , 

2.7 

1.4 

5.0 

3.3 

1.3 

.4 

u 

•-Ml.  . 



4.» 

i:j.7 

11.1 

7.2 

2.8 

1.5 

5.7 

3.1 

1.0 

.4 

.% 

-M.    . 

4.7 

11. X 

10.4 

»i.5 

2.7 

1.3 

1 

4.7  . 

3.0 

.9 

.4 

X 

•>•» 

4.«i 

11. «i 

«!.(> 

(l.l 

2.«  ■ 

1.3 

3.8 

2.7 

.S 

-4 

.  # 

2.S. 

4.f> 

12. 0 

w.(J  ■ 

t\.S 

2.4 

1.3  ■ 

3.0  1 

2.5 

i  ■ 

.4 

h 

24.    . 

4.:j 

12.:. 

S.5 

7.0 

2.«i 

1.3 

2.(1 

2.5 

.♦» 

.1 

t. 

:»:». . 

..        4.2  1 

12.2 

n.-.i 

7.2 

3.0 

1.2 

2.1 

2.1 

.5 

.■? 

,*■ 

'J... 

4'>  ' 

II. 7 

K.O  1 

«>.o 

3.2  , 

1.0 

1.8 

2.1 

..i 

1. 

•27. 

4.1 

II. 1 

7.y  , 

•-..2 

3.2 

1.2 

1.7 

2.H 

.4 

.» 

•2s. . 

4.0  , 

10.  T) 

7.K 

5.0 

2.8  , 

1.2  , 

2.3  ; 

3.1 

.5 

.4 

ri 

•2\t.  . 

■A.S  ' 

7.4  1 

•>.«i 

2.2  ' 

1.0 

2.0  , 

2.0 

.5 

•  $ 

.li 

M). . 

A.Vt 

7.1  1 

5.4 

2.0  1 

1.0  ' 

2.7  1 

2.5 

.r. 

.0 

1. 

M  .  .  . 

AJt 

«i.7  , 

2.0 

2.li  i 

2.1 

..s 

RutltKi  ttihlisfnr  Ohooptr  River,  nrar  Reidsiiflt . 
.H'NK  J.t.  HKVl.  TO  DErEMIJKR  31,  lOa*!. 

iH'i^'lil.      chiirK"'.    .    hi'ij;ht.      fh«rg««.       height,      rhargi*.       hriglit.       t-h.-irv*' 


Fttt. 
•_'.(¥) 

■-».  10 
L».'JO  I 

.'.;«)  , 

•J.  40 

■j..'»o 

2  J'*) 
2.  70 

•.v«.>o 

{.(Ml 

;?.  10 

.{  I'O 


Sfv.  ft. 
2S) 

311 
321". 

;i.'.o 

100 
JL't) 
l.'a 
ISO 

.'ms 
.'ill') 


Fnt.         Sn\-/t.        Sfc.  ft. 


•.\.M) 
A.U) 
3..">0 
3.150 
3.70 
3.  SO 
3.«K> 
1.00 
1.20 
I.  to 

I.CiO 
I. SO 


.V.I.') 
«2.'> 

71.-) 
74.} 
77.'» 
SO.". 
S70 
010 
l.OIO 

l.(»so 
i.|.'.o 


5.20 
.").  U) 
'i.fiO  ' 
5.80  I 
().00  , 
rt.20 
f).  10  ' 
().60  I 
»i.80 
7.00  ' 
7.20 
7.40 

7.m 


Feet. 
1.220 
1.205 
1,375 
l.iV 
1.535 
1.015 
l.tttt 
1,785 
1,«75 
l.«V> 
2.055 
2. 145 
2.235 


Sec. 
I 

8 

8 

!) 

9 

10 

10 

11 

12 

13 

14 


ft. 

.(V) 
.."»0 

.01) : 
:-A\  ' 

.00 

u»  , 

00 
00 

no 


Ffff 

2.  :rj'> 
2. 41.-. 

2,  Oh} 

3.  J  7.'> 
3.  kv-> 

I.  1.10 

r..  vk) 


I  Wr.VKV   I.  HI04,  TO   DKCKMnEU  31.  10JI5. 


r<o 

INI 
10 
20 

:io 
in 

I    .VI 


.".If 

(i"i 

71 

s{ 
•|.{ 

l!M 

ii:» 

1 27 

no 
I.-.;; 

Iii7 


l.liO 

1.70 

1..SO 
l.?»0 
2.0(» 
l.'.2<» 
2.  10 
.'.TiO 
■J.  SI* 
.{.IN. 

;{.j<i 

A.  Ill 


1''7 
J  IS 
2.«» 
217 
2(m 

;?02 
:ui 
:\^2 

12'. 
»7li 

.".I'l 

.'.7J 


;i.  .HO 

1.00 
1.20 
1.40 

l.(K» 

4.  so 
.'i.OO 
.'..20 

:..  10 
.'..r.0 
.'..  .so 

(t.(M) 

ii  :*) 


CiOO 

7.'W 

S24 

8a5 

IWS 

l,(M3 

1.130 

1.19R 

1.277 

1,357 

1.438 

1.520 

1.72S 


8. 
8. 


.■VO 
A\i 
..tO 
0.«I0 
O-.V 
10.00 
11.00 
12.00 
13.00 


1 .  Vf'it) 
2. 1.S4 

2,  W^ 

2,  <»>k.'i 
2.U'M) 
3, 222 

3.  .'iJIO 
4. 120 
4.S2«> 
.'>.  .v»o 
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Estimated  monthly  discharge  of  Ohoopee  River  near  ReidsviUe. 
[Drainage  area  1,280  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

8ec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

1903. 
ne  24-30 

3,585 
3,840 
6,860 
3,960 
1,920 
1.415 
1,830 

1,740 
314 
280 
326 
280 
350 
480 

2.455 

1,872 

2,344 

1,252 

654 

966 

775 

L92 
L46 
L83 
.978 
.511 
.755 
.605 

asoo 

ly 

1.68 

]^8t 

2.11 

ptember  1-12  and  20-30  a 

.837 

Jtober 

>vember 

.842 

soBiiibcr 

.698 

1904. 
nuary 

2,330 

4,894 

2,531 

1,043 

167 

230 

321 

3,388 

2,582 

127 

403 

494 

321 

1,043 

968 

167 

65 

57 

57 

115 

140 

50 

50 

167 

1,062 
2,877 
1.703 

495 

101 
9L8 

125 
1,811 

747 
74.0 

170 

316 

.830 
2.25 
L33 
.387 
.079 
.072 
.098 
L41 
.584 
.058 
.133 
.247 

.957 

(bniary 

2.43 

irch 1 

1.53 

>ril 

.432 

iy 

.091 

ne 

.080 

ly 

.113 

igust 

L63 

ptember 

.652 

stober 

.067 

>vember 

.148 

ioember 

.285 

The  year 

4.894 

50 

798 

.623 

&42 

1905. 
nuary 

1,317 

10,300 

4,746 

2,531 

1,237 

247 

1,643 

650 

265 

115 

230 

2,531 

321 

572 

1,815 

1,081 

247 

93 

115 

115 

65 

50 

57 

74 

744 
3,512 
2,989 
1,626 

588 

154 

750 

<i49 

126 
60.4 
89.9 

860 

.581 
2.74 
2.34 
1.27 
.450 
.120 
.586 
.273 
.098 
.054 
.070 
.672 

.670 

bruary 

2.85 

irch 

2.70 

)ril 

1.42 

.529 

ne 

.134 

.676 

igust 

.315 

.109 

ttober 

.062 

)vcmber 

.078 

cember 

.775 

The  year 

10,390 

50 

988 

.772 

ia32 

a  Missing  dates,  gage  out. 
LSCELLANEOUS  MEASUREMENTS  IN  ALTAMAHA  RIVER  DRAINAGE  BASIN. 

Alcovy  River. — The  following  measurement  was  made  October  7^ 
)04,  from  the  wagon  bridge  at  Henderson's  mill,  4  miles  from  New- 
>n  Facton'^;  on  the  road  to  Covington.  The  bench  mark  is  the 
istream  edge  of  the  bridge  floor,  90  feet  from  the  initial  point  for 
fundings,  11.00  feet  above  the  datum  of  the  gage. 

Width,  40  feet;  area,  43  square  feet;  mean  velocity,  1.46  feet  per  second;  gage 
iight,  1.25  feet;  discharge,  62  second-feet. 

Beaverdam  Creek, — This  stream  enters  Oconee  River  from  the  left, 
he  following  measurement  was  made  March  19,  1904,  at  Veazey 
ord,  6  miles  south  of  Greensboro,  on  the  road  to  Sparta.  The 
mch  mark  is  a  nail  in  a  small  ash  tree  on  the  left  bank,  20  feet 
3I0W  the  foot  plank,  3.00  feet  above  the  datum  of  the  gage. 

Width,  15  feet;  area,  10  square  feet;  mean  velocity,  1.70  feet  per  second;  gage 
ight,  1.50  feet;  discharge,  17  feet. 

3696— IRR  197—07 11 
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HmzztU  Trrf  A-.  -The  following  measurement  was  made  by  wading 
at  a  narrow  channel  one-fourth  mile  above  the  mouth  and  one-half 
mile  from  the  re*;ular  jijaginj;  station  on  Ohoopee  River  at  Reidsville. 
Th(»  ga*re  hei^cht  at  the  Ohoopee  River  station  at  the  same  time  was 
2..^')  feet. 

July  2S.  IIM).').     Width,  12fc<>t;  an»a,  i\A\  K<iuan)  feet;  mean  velocity,  0.85  fool  per 

pi'coiiil;  ilis('hiir«(<'.  o.d  sccond-f^M't. 

(ilady  Creek.  At  the  wagon  bridge,  3J  miles  fromi  Eatonton, 
this  stream  was  discharging  7  second-feet  on  December  17,  1903, 
when  the  water  surface  was  6.14  feet  below  bridge  floor  60  feet  from 
right  end  of  bridge  going  upstream. 

Ilnrne  fVvf  A".  -This  stream  is  a  tributary  of  Ocmulgee  River  from 
th(»  left.  The  measurement  below  was  made  September  8,  19(M, 
W  miles  above  the  mouth  of  the  creek,  10  miles  north  of  Lumber 
Citv.  Th(»  bench  mark  is  a  nail  driven  into  the  end  of  the  second 
floor  beam  al)ove  the  second  bent  from  the  left  bank,  15.00  feet  aboie 
the  zero  of  the  gage. 

Wi<lth,  .')')  f<M'i ;  an*a,  115  Htjuaro  fi.»et:  nu^an  velocity,  1.03  feet  per  second;  gigr 

hrii^lit.  W.Vi  f»'«'t;  disfharjrt',  1  IS  r'rcond-fi'rt. 

Jtullan  (Vffh.  -This  stream  was  measured  at  wagon  bridge  it 
Hudson's  mill,  (>  miles  northwest  of  Eatonton.  The  bench  mark 
is  at  top  of  bridge  floor,  27 j  feet  from  end  of  haiid  rail,  right  bank, 
upstream. 

OctuhfT  IS.  \\H):\:   Il(>i^ht  of  honch  mark  alH)ve  water,  8.79  feet;   discharge.  ^ 

DccriiilHT  17.  VM):*,:  II«'ight  of  bonch  mark  alnwe  water,  9.10  feet;  discharge,  49 

Hcr()Ti«l-l«M't. 

Jficlcs  (Wrh.-  -A  measurement  was  made  from  a  foot  log  on  the 
river  road  about  one-fiUirth  mile  above  ITayden's  bridge,  about  one- 
half  iiiih'  from  A]inist(»wn.  The  bench  mark  is  the  head  of  a  laip 
win*  nail  driven  into  th«»  downstream  face  of  a  double-trunk  birch 
tree  on  the*  right  bank,  20  feet  below  the  road;  elevation^  5.00  feet 
al)<»ve  th(»  datinn  of  the  assumed  gage. 

J;uni;iry  Js.  1!.0"):  Widtli.  S.T)  frrt :  area,  S. 7  square fect;  mean  velocity,  1.32  feet  per 

MMoiid:  ;:;i;.M' ln'i'.'ln.  I.SSf<M'i:  dis<'har«ro.  1.9  .scH-nnd-foot. 

/./////  Ociitulqvt  R'nuv.  A  measurement  was  made  July  26,  1905, 
by  wading  about  \)()  feet  u|)stream  from  the  wagon  bridge  on  which 
a  b.nch  m;»rk  was  ^ stablished  in  S<^ptember,  1904;  three-fourths  mile 
nmih r.;st  <  f  Lui:il)e/  City,  (la.  The  bench  mark  is  the  top  of  the 
<l(>wnstr{'ani  <  nd  of  the  cap  of  the  second  bent  from  the  right  bank; 
cl(*vati(>n.  J:>.()()  fr(«t  above  the  datum  of  the  assumed  gage. 

Widili.  ■\x  iV(>i :  nrca,  Ih  Hiuarc  Um/I;  mean  velocity,  1.64  feet  per  second;  g^f 

InML'lit.  1.1')  N'i't :  di>'liiirL'«'.  II  s<'cniid-f(r<»l. 

This  stream  was  measured  also  at  a  wooden  wagon  bridge  2\  miks 
from  Lumber  Cily  and  i>ne-eiglith  mile  from  Wilcoz  Station,  G». 
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rhe  bench  mark  is  the  center  of  a  lag  screw  driven  into  the  end  of 
Lhe  second  floor  beam  from  the  right  bank  of  the  downstream  side; 
elevation,  18.00  feet  above  the  datum  of  the  assumed  gage. 

September  7,  1904:  Width,  100  feet;  area,  488  square  feet;  mean  velocity,  1.92  feet 
perpeamd:  gage  height,  3.15  feet;  discharge,  9.37  second-feet. 

July  25,  1905:  Width,  52.5  feet;  area,  61.5  square  feet;  mean  velocity,  0.58  foot  per 
secimd:  jjago  height,  1.25  feet;  discharge,  35.5  second-feet. 

Litih  River. — This  stream  enters  Oconee  River  from  the  right.  It 
was  measured  at  a  wagon  bridge  6}  miles  northwest  of  Eaton  ton.  The 
bench  mark  is  top  of  bridge  floor,  20  feet  from  end  of  bridge,  on  left 
b&ok  going  upstream. 

0(ti)ber  18,  1903:  Height  of  bench  mark  alx)ve  water,  8.73  feet;  discharge,  118  sec- 
ond-feet. 

December  17,  1903:  Height  of  bench  mark  above  water,  9.07  feet;  discharge,  88 
second-feet. 

A  measurement  was  made  from  the  wagon  bridge  9  miles  north  of 
ililledgeville,  1  mile  above  the  mouth  of  the  river.  The  initial  point 
tor  soundings  is  the  end  of  the  hand  rail  at  the  left  bank.  The  bench 
mark  is  a  copper  brand  in  the  top  of  the  do^^-nstream  end  of  the  cross 
beam  at  the  first  pier  from  the  left  bank;  elevation,  15.00  feet  above 
'  the  datum  of  the  assumed  gage. 

Iuly28,  1904:  Width,  89  feet;  area,  65  square  feet;  mean  velocity,  1.09  feet  per 
secund;  gage  height,  3.17  feet;  discharge,  71  second-feet. 

September  15,  1905:  Width,  99  feet;  area,  92  square  feet;  mean  velocity,  1.23  feet 
persenmd:  gaire  height,  3.51  feet;  discharge,  113  second-feet. 

November  24,  1905:  Width,  119  feet;  area,  132  square  feet;  mean  velocity,  1.55 
ff^t  per  second;  gage  height.  3.86  feet;  discharge,  205  second-feet. 

Ocmulgee  River. — This  stream  was  measured  at  Ilolton.  The  bench 
niark  is  two  nails  in  upstream  side  of  birch  tree  20  feet  above  old  ferry 
landing,  right  bank. 

'H)berl4,  1903:  Height  of  bench  mark  ab<^ve  water,  7.1  feet;  disrhargo,  8t>3  sccorul- 
ieei. 

<>tober  14, 1903:  Height  of  bench  mark  al^)ve  water,  7.0  foot;  discharge,  963  Hccond- 

ieet. 


At  Bridges  Ferr}%  near  Berner,  this  stream  was  discharging  1,5:^5 
second-feet  on  June  16,  1903;  gage  height,  3.77  feet.  The  bench 
i^k  is  a  nail  in  birch  tree  at  upper  side  of  ferry  landing,  on  right 
tank;  elevation,  10.91  feet  above  datum. 

Oconee  River. — Measurements  were  made  at  Fralevs  Ferrv,  6  miles 
upstream  from  Milledgeville.  The  bench  mark  is  a  nail  in  an  ash 
tree  on  the  right  bank,  100  feet  above  the  ferry,  10.00  feet  above  the 
Jatum  of  the  gage. 

June  2!),  1904:  Width,  270  feet;  area,  1,310  square  foci;  mean  velocity,  0.79  f(H)t  per 
*<i..n<l:  sage  height,  4.90  feet;  discharge,  1,030  second-feet. 

%ml>or20,  1904:  Width,  207  feet;  area,  1,108  square  feet;  mean  velocity,  0.50 
*wi  per  second;  gage  height,  4.35  feet;  discharge,  547  second-feet. 
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Ohifitpfc  /kiirr.  —At  riarroll  Bridtxc,  near  ()hoo[>oe,  this  stream  was 
(lischar^rin;^  J « l"^!  s<»(*«>ii(l-foot  on  June  8,  1903,  when  the  water  surfare 
was  7.1  foot  l>ol()w  tho  top  of  (•n)ss])eaiu,  58  fpet  from  end  of  hand  rail. 
on  ri*^ht  hank  *roinjj:  downstream. 

A  nu»asurenient  was  made  July  20,  1005,  at  Lynn  Bridge,  near 
Ohoopeo.  The  initial  point  for  soundin<:rs  was  the  end  of  the  hand 
rail  at  the  left  hank,  downstream  side.  The  heneh  mark  was  the  top 
of  the  upstream  end  of  the  eap  of  the  hent,  64  feet  from  the  left  end 
of  th(»hand  rail;  elevati(m,  10.00  feetahove  the  datum  of  the  assumed 
jriMre. 

Wiiijli,  SI  U'^'\\  an'ii,  :»1 1  square  froi;  inran  volcnnty,  0.57  foot  per  second;  W£f 
ln'i^lit,  1.22  (•'I'l;  <lis('liarj:«*,  ISO  s«*<'<)nd-f<M't. 

Pendhton  Crui'.  -This  stream  was  measured  at  Gordon  Bridjrc.^ii 
miles  from  Lyons.  In  lOO.J  the  heneh  mark  was  a  spike  in  a  tupelo 
tree  on  rij^ht  hank,  oO  feet  helow  hridjxe.  This  was  carricHl  awav  bva 
flood,  aiul  the  1 005  measureanent  was  dependent  on  a  new  bench  mark, 
the  top  of  the  downstream  end  (»f  the  eap  of  the  third  bent  fn>ni  the 
ri«rht-hank  end  of  the  hridj^e:  elevaticm,  17.00  feet  above  the  datum nf 
the  assumed  \r\v^i\ 

June  S,  liMKI:  II«*i^'ht  of  l><»iich  mark  alH)vc  watt-r,  5,30  foot;  disrhargo,  1,071  socoini- 
fcrt. 
OcloluT  7.  liMKl:  Ilci^'lit  of  iM'iirh  mark  alwivc  wati-r,  11. (K)  foot;  dieiohaT^go.  ICll)-^- 

oM<l-f<'«'l. 

()<*r<)l»rr7,  liM).".:  Height  of  lu'iu-h  mark  alwivr  wator,  11.25  fcH*t;  dit^rhar^\  104  5«^ 
<iiul-fo<'t, 

.Itily  2!».  1!K).'):  \Vi«ljh.  7 J  hti;  an*a,  ;I41  M|uan'  f<'ot;  mcnui  volocity,  1.2:<  fir!  p« 
s«'<'oml;  jr»ij;<' li«'i«;ht .  7..'SS  f<M'! :  <lis<'liarjro,  1!^S  .*!rroii(l-f(»ot. 

PoJi  Kn(J<n  ( 'mk'.-  This  stream  is  a  trihutarj'  of  South  River  from 
the  left  near  I.ithonia.  Measurements  were  made  near  the  mouth  of 
the  creek,  on  tlu»  road  Ix^tween  News  Bridge  and  Parker  Bridgcc. 

•luly  10,  IIHH:  \Vi«lili.  I'l  i«'«i:  an-a.  7  stiiian'  fcrt ;  mean  velocity,  1.43  foot  por«t^ 
on»l;  discharu'''.  H)  si'(on<l-f<"<t. 

Sopt»Mnh('r2;i.  \*M)\:  \\i<llli.  I7f4't't:  area.  7  s(|iian'foot;  mean  velocity,  1.00  fu)t  jxf 

socoud;  discliar^i'.  7  H-cond-fiM-l. 

Siinfnnl  ('nth.-  \t  wairon  l)ridire,  A  miles  from  Eatontou,  thL< 
stn»am  was  dis('harL'in;j:  ''\A\  .seeond-feet  on  Deeember  17,  1003,  when 
th(*  water  surface  was  ."). 4  \  feet  helow  hridire  floor  21  feet  from  post  on 
ri*i:ht  hank. 

Simjiji'iinj  Shmils  (nth.  A  uieasurement  was  made  October  24. 
]\)i)'),  iit  M  l>ri(li:«*  ahnut  ^n  ft^ct  ahovc  the  mouth  of  Snapping  Shoak 
Creek.  U){)  fc(M  helow  the  hridL'c*  on  South  River  at  Snapping  Shoak. 
The  h(»nch  mark  is  the  t<»p  of  the  wocnhMi  stringer  13^  feet  from  tljf 
left-hank  end:  <»levati<)n,  12.00  feet  ahove  the  datum  of  the  a^ssunied 
J^ra^^e. 

Wiilili.  21  fi'i:  :ini>.  12  ^'pian-  Ur\:  iin-an  v<'locity,  1.17  feet  per  eKH-<m(l:  gi^ 
ln'i^'lii.  <'..M  fiMii:  <list  liaiv*'.  li  .-«'r«iinl-l»'ct. 
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South  River, — ^A  measurement  was  made  on  South  River  October  24, 
1905,  from  a  boat,  just  below  the  mouth  of  Snapping  Shoals  Creek,  and 
about  500  feet  below  the  wagon  bridge  at  Snapping  Shoals.  The 
bench  mark  is  the  top  of  the  downstream  end  of  the  first  floor  beam  of 
the  bridge  to  the  left  of  the  center  pier;  elevation,  26.00  feet  above  the 
datum  of  the  assumed  gage. 

Width,  78  feet;  area,  122  square  feet;  mean  velocity,  1.18  feet  per  second;  gage 
lieight,  3.00  feet;  discharge,  144  second-feet. 

A  measurement  was  made  October  7,  1904,  at  the  wagon  bridge,  10 
miles  from  Jackson,  on  the  road  to  Covington.  The  bench  mark  is  the 
upstream  end  of  floor  beam,  66  feet  from  the  initial  point  for  sound- 
ings, 20.00  feet  above  the  datum  of  the  gage. 

Width,  121  feet;  area,  152  square  feet;  mean  velocity,  0.90  foot  per  second;  gage 
beight.  1.10  feet;  discharge,  137  second-feet. 

Sugar  Creek, — A  measurement  was  made  on  this  stream  September 
7,  1904,  from  the  Southern  Railway  bridge,  one-fourth  mile  north  of 
Wilcox.  Tlie  bench  mark  is  the  top  of  the  steel  girder,  upstream  side, 
150  feet  from  the  right  end  of  the  trestle,  25.00  feet  above  the  datum 
of  the  gage. 

Width,  41  feet;  area,  117  square  feet;  mean  velocity,  1.00  feet  per  second;  gage 
height,  7.50  feet;  discharge,  124  second-feet. 

Another  measurement  was  made  July  25,  1905,  at  a  new  wagon 
bridge  75  feet  upstream  from  the  Southern  Railway  bridge  at  Wilcox. 
The  bench  mark  is  the  top  of  the  downstream  wooden  stringer  126 
fe^t  from  the  right  end  of  the  downstream  hand  rail  of  the  bridge; 
elevation,  22.06  feet  above  the  datum  of  the  assumed  gage. 

Width,  15  feet;  area,  18  square  feet;  mean  velo<?ity,  0.30  f(K>t  per  second;  gage 
height,  3.88  feet;  discharge,  5.5  second-feet. 

Svnft  Creek. — Near  Lyons,  this  stream  was  discharging  81  second- 
feet  on  October  7,  1903. 

Town  Creek. — ^At  wagon  bridge,  1  mile  east  of  Eatonton,  this  stream 
was  discharging  2.7  second-feet  on  December  18,  1903,  when  the  water 
surface  was  8.57  feet  below  top  of  britlge  floor,  24  feet  from  right  end 
of  bridge,  going  downstream. 

Yellow  River. — At  Woods  Bridge,  near  Almon,  this  stream  was  dis- 
charging 79  second-feet  on  September  12, 1903,  when  the  water  surface 
was  17.46  feet  below  top  of  crossbeam,  75  feet  from  riglit  end  of  bridge 
going  downstream. 

At  a  wagon  bridge  near  Lithonia  tliis  stream  was  discharging  104 
second-feet  on  October  5,  1903,  when  the  water  surface  was  16.25  feet 
below  top  of  wooden  stringer  on  downstream  side  of  bridge,  at  inside 
face  of  right-bank  stone  abutment. 

A  measurement  was  made  at  this  place  S(»ptember  15,  1905.  The 
bench  mark  is  the  top  of  the  downstream  comer  of  the  right-bank 


166  WATER   RESOURCES   OF   GEOROIA. 

stone  abutment;  elevation,  10.55  feet  above  the  datum  of  the  assunw^^ 

Width,  2><  U*v\-,  an»a.   U)  wiuan^  feo(;  moan  velocity,  1.70  fc.»ot  p<»r  H<*«i»ini.  vk- 
hoijj:lit,  1.0(>frct;  (li.Hrliaiv<',  *>8  WK'oiid-fool. 

A  measurement  was  made  October  7,  1904,  at  the  wagon  briilge  11 
miles  from  Jackson,  on  the  road  to  Covington.  The  bench  mark 
is  the  downstream  edge  of  the  bridge  floor,  40  feet  from  the  initial  p^int 
for  soiuK lings,  and  is  8.00  feet  above  the  datum  of  the  gage. 

Width,  ll:{  f<M>t:  ar^a.  220  w|iian»  feot;  mc'an  volcH'ity,  0.30  fcMit  per  s^Ttmd;  jekf 
hcij^ht.  I.S()f<M*t;  discharge,  (10  HfM'ond-ff'ot. 

RIVER  SURVEYS  IN  ALTAMAHA  RIVER  DRAINAGB   BASIN. 

SOUTH   KIVEU. 

The  elevations  in  tlu»  following  lists  are  based  upon  an  aluminum 
tablet  at  the  Washington  street  entrance  of  the  State  capitol  buildinji 
at  Atlanta,  marked  *' 1050  M.  (\,"  the  elevation  of  which  is  accepted 
as  1 ,040.540  feet  above  mean  sea  level. 

The  hoveling  on  South  Uiver  is  adjusted  to  accord  with  elevation-* 
of  precise-level  bench  marks  at  Constitution,  Ilolton,  and  Macon,  bj 
the  100'^  adjustment.  The  leveling  was  <lone  in  1903  for  the  Vnited 
States  Cieological  Surv(\v  by  Joseph  Palmer,  levelman,  under  the 
direction  of  F.  A.  Kranck,  lield  assistant. 

Ehratioits  nn  ASouth  Uinr/nnit  ('orutlitution  to  mouth. 

Dis-  Ek^'atka 

npscriptioii  (»f  polnls.  ■  ubovr^t 


tjlIWf 


IpTrL 


750 


Mitt  s.  Ffff 

<).  0       Iron  po<t  4  f«H<t  ••asl  of  sipnl>ojinl  "('(»TisUtntiori."'  '2')  fwt  south  of  railroad m7.«' 

l.o    '  •■()  iit'i  Ill-low  SoiitlMTii  Ujtilwjiv  liri«lj,'i'.  vaUT  Mirfiiei* ][][  773 

■J. (»    .   llJiK.'k-yijiM  tn'»>  opposili'  mouth  of  Intn'nclunoiit  Cnt-k; '.'.'../.  TTS-T 

•JO    I  \V;it«T  siirfaci' ......'  7TD 

■J  s  Syi'ainor«>  Int'  .u*  f«i-t  «»uth  <»f  cnH-k.  iV)  f***  t  «asl  of  roa«l  iit  McNoalfl  Bridge  ......  7i*.r 

•J.  s     1   WaliT  Mirfat'f ']"'  7,^^ 

:i. !•       .liiiir*tioii  (.f  S«»ii!li  UiviT  ami  Sujrar  Tn-^'k.  wat'  r  »siiif.i<i- ]]^'  7^o 

4.  I        10  fM't  «  ivt  1)1  roa'l  at  siaitli  ai>proa(.'h.  Surgi-s  Rriilp' *]1  7^^ 

Ti.  s    i  Month  of  small  ^In-aiii,  watrr  surfjioc "1  754 

••.  .'•    .  l.'»  f«i't  hilnw  ro:i'l.  north  ai>i>roa<'h  <»f  hriilp* \_  ___ 

7.0    '  KrlJiTs  Uri'lp'.  iri»n  hoU  «)n  north  i'M'1 [_[[  751.81' 

7.0    I  Ki'lh-rs  llriilp'.  w.ttiT  ,'>:nrfa4-i- '*' 

7. 0»i  I   lilii*' <'ri'(k.  l()o  yanj- licjnvv  Ki-llrrs  liriilg",  NVa1«T  Mirfan* '.'.[.'. 

s. 0       .MoiHh  .Mii;ill  (Tick.  w.it'T  siirfjU'i- -. ."! 

\K  I     I   Wal'T  "iirfarr .'!.'! it  tT* 

10. 1)    I  Sh«»al  Cni'k  llri<lp-.  waliT  siirfaci- I."!!'  757 

10. 0.'i     MMiith  •'!  Sh'»al  Cruk.  w.ilcr  >Mrf.ii-«' '.'.'..  737 

U).  I     '  !.■>  ful  al  ov-  WiiMrni-.  r,ri«lp'.  \\al<'r  .-iirfarc "  73jj 

1 1.0  I    Vt  iiifnith  sill:' 11  stf'aui,  (uir-foiirth  iiiil«'  Im-Iow  Wahlrop.s  JSriOgr.  water  i«nrfac*». .  i  JtC 

lis       Fork  truk.  .'» fi<l  U-low  liridp'.  wali-r  siirfici» * ' '  tjjl* 

12. M    :  Wat-r  «^iirfa<'.- jii]'  7a) 

1J.:{    ,  LtiWiT  111'!  r.f  i«>I;iiiil.  Wiiti-r  siirfac*- ii."  730 

I2.1l       IJinli  triH  .m1  sniall  stiraiii [][[  7a.> 

12. *>    '  WatiT  snrfiu-"- '/.[...  ?> 

I'.l't    ,   Flaki's  itiijl.  fojt  (if  cl.iMi  72H 

!:{.»>        riaki">  mill.  ImlttMiMif  <l.iiii [']  731 

\'.i.  t\       In  r:ipi<ls  N'l'»\v  <lain.  \vat«-r  siirf;n-c III!!!  719 

II. (I     1   WaliTMirfaci- !!!  71J 

11.2       li«'lMW  rjipiil'i.  wati-r  siirfafi- 713 

11.:;        \hiiv.- riir<.  wat'T  <iirfa«-« 713 

14.  ;'i2  '   IJi-lijw  niTs.  Mati-r  surfa<*i- !!  7il 

14.  s    I  Watvr  siirfar*' !!!!!  710 
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Elevations  on  South  River  from  Constitution  to  luouth—Coniinuvd. 


tanoe. 


Miles. 

l&O 

1&.3 

15.35 

15. 8 

16.1 

1&3 

16.5 

las 

1S.0 
18.6 
19.0 
19.9 
20.6 

20.6 

20.7 

22.0 

22.05 

22.6 

22.6 

23.2 

23.6 

23.6 

23.7 

23.75 

24.0 

24.5 

24.8 

•  •   w    *   «   •    m 

24.9 
25.3 

'26.' 7" 
26.4 
36.4 
27.0 
27.2 
28.9 
29.2 
30.0 
30.5 
30.8 
31.0 
31.0 
31.2 
31.4 
33.0 
33.1 
33.9 
34.5 
35.0 

•  »      «      *       B      •      • 

35.5 
36.0 
36.0 


36.1 

36.4 

38.0 

38.4 

39.0 

39.6 

40.0 

40.1 

41.0 

41.0 

41.25 

41.7 

42.0 

43.0 

43.02 

43.03 

43.05 

43.06 

43.1 

43.1 

43.2 

43.8 

45.0 


Description  of  points. 


Opposite  mouth  Snapfinger  Croek,  wator  surface 

Above  shoals  iust  below  Snapfinger  Crook,  water  surface 

Below  shoals  Just  below  Snapfinger  Creek,  water  surface 

At  mouth  of  Mathews  Creek,  water  surface 

100  feet  below  mouth  of  Cucumber  Creek,  water  surfact^ 

Flat  Shoals  Bridge,  on  stone  masonry,  south  side  of  river,  east  side  of  approach. . 

Flat  Shoals  Bridge,  water  surface 

Below  Flat  Shoals,  water  surface 

Mouth  of  small  stream,  water  surface 

50  feet  above  small  stream  opposite  Little  Mountain,  water  surface 

Water  surface 

At  bend  of  river  just  below  L4ttle  Mountain,  water  surface 

Parkers  Bridge  on  sweet-gum  tree  south  side  of  river,  .50  toet  from  bridgo,  fifc^'t 

from  road 

Parkers  Bridge,  water  surface 

Opposite  Pole  Bridge  Creek,  water  surface 

50  feet  below  Albert  Shoals  Bridge,  water  surface 

Mouth  small  stream,  head  of  Albert  Shoals,  water  surface 

At  old  mill,  water  surface 

Below  falls,  water  surface 

Opposite  mouth  of  Crooked  Creek,  water  surface 

Daniels  Bridge,  top  stone  pier,  lower  side,  right  end 

Daniels  Bridge,  water  surface 

Head  of  shoals  below  Daniels  Bridge,  water  surface 

Foot  of  shoals  below  Daniels  Bridge,  water  surface 

Mouth  of  small  creek  from  right  bank,  water  surface 

25  feet  below  mouth  of  creek,  right  bank,  water  surface 

Head  of  Pucket  Shoals,  water  surface 

Foot  of  Pucket  Shoals,  water  surface 

Foot  of  lower  Pucket  Shoals,  water  surface 

Head  of  shoals,  Simms  Bridge,  water  surface 

Foot  of  shoals,  Simms  Bridge,  water  surface 

Opoosite  mouth  of  small  creek,  water  surface 

Svcamore  tree,  50  feet  above  mouth  of  Knights  Cn»ek 

Water  surface 

40  feet  below  creek,  1  mile  below  Knights  Creek,  water  surface 

At  mouth  of  small  creek,  about  1}  miles  below  Knights  Croek,  watfr  Nurfiici'. 

Water  surface 

Forty  feet  above  mouth  of  small  stream,  water  surface 

Mouth  of  small  stream,  right  bank,  water  surface 

About  one-half  mile  below  small  stream,  water  surface 

Opposite  mouth  of  Honey  Croek,  water  surface 

On  oak  tree,  25  feet  above  Oglesbys  Bridge 

Water  surface 

Mouth  of  Camp  Creek,  water  surface 

Mouth  of  small  creek,  about  one-fourth  mile  below  Oglesbys  Bridge,  water  surfatx^t. 
Sixty  feet  above  small  stream,  about  1  mile  below  Oglesbys  Bridge,  water  surface. 

Mouth  of  small  stream,  water  surface 

Mouth  of  creek  about  2  miles  below  Oglesbys  Bridge,  water  surface 

40  feet  below  mouth  of  small  creek,  water  surface 

Head  of  shoals  (one4ialf  mile) ,  water  surface 

Foot  of  shoals,  water  surface 

Opporite  bend  In  river 

Peachstone  Shoals  Bridge,  water  oak 

Peachstone  Shoals  Bridge,  welter  surface 

Peachstone  Shoals,  head  of  dam 

Peachstone  Shoals,  foot  of  dam 

Peachstone  Shoals,  foot  of  rapids 

Water  surface 

Opposite  mouth  of  Cotton  River,  water  surface 

Mouth  of  small  stream,  water  surface 

Mouth  of  small  stream  below  sharp  bend  in  liver,  water  surface 

Mouth  of  small  creek,  water  surface 

Mouth  of  small  stream,  water  surface 

Mouth  of  Walnut  Creek,  water  surface 

Red  oak  30  feet  below  Butlers  Bridge 

Butlers  Bridge,  water  surface 

Mouth  of  small  creek,  water  surface 

do 

Water  surface 

Head  of  upper  Snapping  Shoals,  water  surface 

Foot  of  upper  Snapping  Shoals,  water  surface 

Head  of  Snapping  shoals,  water  surface 

Foot  of  first  falls,  water  surface 

Head  of  second  falls,  180  feet  from  first  fall,  water  surface 

Water  oak  40  feet  from  north  approach  of  Snapping  Shoals  Bridge 

Water  surf  ce 

Foot  of  rapids,  water  surface 

60  feet  above  small  stream,  water  surface 

Island  Shoals,  at  head  of  dam,  water  surface 


Elevation 

above  sea 

level. 

Feet. 
710 
709.7 
708 
701 
098 
708.71 
698 
68G 
683 
683 
682 
681 

078.76 

072 

G70 

(i09.50 

667 

0(X) 

053 

051 

067.97 

049 

647 

645 

044 

643 

042 

039 

637 

630 

634 

631 

039.28 

629 

620 

025 

621 

630 

619 

618 

616 

622.02 

014 

013 

612.2 

010 

610 

606 

G04 

602 

001 

597 

005.71 

597 

597 

595 

589 

588 

687 

584 

580 

578 

575 

573 

587 

509 

5«i8 

5(i8 

i>)2 

.'jlil 

5<»1 


15 


..5 


557 

i'>."»9.  i'A) 
542 

538 
536 
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Elevatifms  on  South  River  from  Constitution  to  numth — Continued. 


Dis-  ! 
til  nw. ' 


MilfH. 


Ah.'lTt 
Ab.:\ 
45. .-{ 
47.0 
47.  K 
49.0 
49.4 
nO.O 

■  •  •  •  ■  - 

51.0 
51.5 


hi'flcnption  of  pointn. 


Island  Shrhiln,  at  foot  of  «Um,  water  nurfuce '  aj4 

fAland  SlioiilH  at  hoad,  wutcr  surface j  SM 

Isliind  Shoals  ut  icH^i,  water  siirluce ^ 

Inlnnd  Shoals  Hrifipe,  white  oak  at  south  approach i  5W.'9 

Island  Shoals  Briiige,  water  surface SS 

Mouth  of  creek,  water  surface j  SI* 

Water  surf  ice 5W 

Head  of  small  sho:ils.  water  surface ■  Sli 

Opj>€)8ite  shoals,  water  surfuce all 

I Ie:id  of  shoals  one-fourth  inllo  above  Mjinns  Bridge,  water  tuxfaoe i  Hh 

K<M>t  of  shftals.  water  surface '  affi 

()nhirkor\'  tree  20  feet  below  Manns  Bridge j  SIS.* 

Water  surf  ce .TO 

At  small  creek,  water  surface l  oOl 

About  three-fourths  of  a  mile  )>elow  Manns  Bridge,  water  surface !  SDO 


SURVEY   OF   OCMULOEE   RITEK. 

Th(»  olovatio:  iii  tho  followiri'x  lists  are  based  upon  an  aluininuin 
tablet  at  the  Washinj^ton  street  entram^o  of  tho  State  capitol  building 
at  Atlanta,  marked  ''1050  M.  (-./'  the  elevation  of  which  is  accepted 
as  1 ,049.546  f(»(4  al>()ve  mean  sea  level.  The  leveKng  is  adjusted  to 
accord  with  (4e  vat  ions  of  precise-level  bench  marks  at  C^onstitution, 
IFolton,  and  Macon,  by  the  1903  adjustment.  It  was  done  in  1903 
for  the  I -nited  States  ( reolojjical  Survey  by  Joseph  Palmer,  lovelman. 
under  the  direction  of  F.  A.  Franck,  Held  assistant. 

Kifvationn  on  Onnulgn:  Rlnr  from  junction  of  SoiUh  and  Ydlo.r  rivert  to  Macon. 


ins-  ■ 
tan*."*.'. 


r,'2. 1 
.-.2. 1 
xi  r. 

.-,4  0 
.'.1  (12 

-.-1. :. 
•»4. :) 
.'i-i  "i.'i 

.'i4.  .'•» 

:.4. », 

.-.4.7 

:a,.  2 

Mt.  2 

.'Hi.  .1 
.')(..".» 

.'.7. 2 
\s.  I 
.'»s.  s 
.'»>.  .'l 
"I'.l. .') 
.'/»  :, 

.v>.«, 

lO.ll 
14).  0 

(ii  .-{ 
t.1.3'. 
Til.  3:. 
til.  9 
"  8 


DcHcription  of  points. 


I  EtewtioD 
I  abor« 
I      levtL 


I 


I 


l^argf*  pine  tre«  oppo.<)ito  mouth  of  Yellow  River 

1  li'jid  «»f  shon l.s 

Nrjir  eiitl  of  island,  water  surface 

\U'.u<l  «»f  lA-inon  .Shoals,  wiilor  surfutv 

Foot  of  1^'inon  SIujjiIs.  wtilj-r  Mirfiico 

Lanio  whitv  o;ik  oi»j)osit4;  mouth  of  Alcovy  Hiver 

Wjttrr  surf.ifo. 

IIo.;m1  «if  slirml>  Just  U-low  Alcovy  Kivrr.  wator  Hurface 

K<»»t  i»f  Nh*":!]^  just  W'low  Alrovy  Hlvfr.  watiT  surfuCc 

]Ii>:i<i  i>f  <l:tiii  ill  li^ft  c-hiiiMK'lan'liil.sohoadof  shoHlsiii  right  channel  at  Keea  ShoAls, 

w.iti-r  siirf.uc , 

I'()..t  «»f  'l:iiii.  wMl^T  surfacr , 

Koi>r  «>f  vhnal^.  wjitor  Mirfjifr 

Ilf':>tl  of  ^hoal'^  (Mir-fourth  mil*' 1  rlo\\  Kith'm  mill,  vmtcr  surface 

Foot  oi  shoai>  «>in'-fi»unli  mile  l^-hiw  Kics's  mill,  wntfr  surface 

NValtT  oak  a  I  iiioulh  of  Tus.niIihw  Cnn'k , 

Wat  IT  siirfa«"i' , 

Di-mp'^i-y";  K«'rr\  ar.'l  hoa»I  of  (ii(»ks  Shoals.  \\ a t«T  surface 

Foiti  iif  Cooks  ."^lioals.  watiT  surface 

Hoa'I  "f  I.lo'.ds  ShiJals,  \\aI<T  surface 

F.ikI  of  '.;,iail  i-laii'l,  \\ai«'r  surfac<* 

«)ppi»>ii«'  |i'\\»T  rr.<l  of  last  islam!  in  slloal^.  water  surfiiec , 

Slio.ils.  wali-r  >urfaic 

Foot  of  Moy.ls  Sli'i-ils.  water  surfaci* 

Tit  t  ma  lis  Fi-rry,  l.irp-  Ui^-h  tn^' 

rittmaiis  Ferry,  uat«T  siirfaii' 

lie  iii  of  slioals  jn«Jl  U  low  Pitt  ma  MS  Ferry 

Font  of  *hoal>.  water  *-nrfMC<' 

lIi«'kor>  trn-  :'A)  fivt  al-ovr  mouth  of  Yellow  Water  Cn.»ck 

Water  -iirfrMi- 

» I  ill's  I  irry.  larjje  ])ine  tnv 

'liles  F«rry.  wjiti-r  surf.ice 

.<i:iiths  ."slioaN.  ]ie,nl  of  «lam.  water  surface 

SiiiiTlis  Slioal*^.  foiit  of  «ljim.  water  surfucT 

Smiths  .ShrMls.  near  lower  ctkI  siuall  islan«l,  water  burfaoe 

Foot  of  Smiths  Shoals,  water  surface 


Pert. 


487 

484 
4S 

481 

477 
Ci 
i1 

n 

472 
468 

4s: 

44} 

4r 
a 

4H»i 

4J 

rl, 

a 

43Lsi: 

t2 

430.01 

420 

430 

41S 

417 
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nations  on  Octnulgee  River  from,  junction  of  South  and  Yellow  rivers  to  Macon — Con. 


Description  of  points. 


Smiths  Ferry,  ash  tree  20  feet  above  ianding 

Smiths  Ferry,  water  surface 

Head  of  Lamars  Shoals,  water  surface 

Lamars  Shoals,  head  of  dam,  water  surface 

Lamars  Shoals,  foot  of  dam,  water  surface 

Foot  of  Lamars  Shoals,  water  surface 

Lamars  Ferry,  water  surface 

Goodmans  Ferry,  laige  red  oak 

Goodmans  Ferry,  water  surface 

Kouth  of  Little  Siandy  Creek,  water  surface 

About  one-half  mile  above  Wards  Ferry,  water  surface 

Wards  Ferry,  water  oak 

Wards  Feriy,  water  surface 

White  paint  mark  on  stone  pier  2  feet  from  end ,  4  feet  west  of  western  rail  Southern 

Railway  bridge  over  Big  Sandy  Creek 

Water  surface 

Mouth  of  Big  Sandy  Creek,  water  surface 

Bridges  Ferry,  large  water  oak 

Bridges  Ferry,  water  surface 

Large  dead  oak  about  4  miles  below  Bridlges  Ferry 

Water  surface 

Large  red  oak,  south  bank,  Towali^pEt  River 

Water  surface 

Held  of  Glovers  Shoals,  water  surface 

Glovers  Shoals,  head  of  dam,  water  surface 

Glovers  Shoals,  foot  of  dam,  water  surface 

Foot  of  shoals  at  Juliette,  water  surface 

Large  beech  tree  10  feet  south  of  west  approach  Glovers  Ferry 

Water  surface 

Mitchells  Ferry,  red-oak  tree  10  feet  south  of  west  approach 

Mitchells  Ferry,  water  surface 

Head  of  small  shoals,  water  surface ^ 

Foot  of  small  shoals,  water  surface 

Head  of  small  shoals,  water  surface 

Foot  of  small  shoals,  water  surface 

About  one-half  mile  below  shoals,  water  surface 

Thunderwood  tree  opposite  post  on  Southern  RaUway ,  1  mile  above  D&mes  Ferry, 

25  feet  from  river  bank 

Water  surface 

Dames  Ferry,  ash  tree  10  feet  south  of  western  approach 

Dames  Ferry,  water  surface i 

Carsterpher's  mill, head  of  dam, water  surface 

Carsterpher's  mill, foot  of  dam,  water  surface 

Foot  of  shoals,  water  surface 

North  abutment  of  Southern  Railway  bridge,  over  Rum  Creek 

Water  surface 

Popes  Station,  in  front  of,  top  of  west  rail 

Popes  Ferry,  water  oak 

Popes  Ferry,  water  surface : 

Head  of  shoal  about  1  mile  below  Popes 

Foot  of  shoals 

Mouth  of  Tobler  Creek 

Above  small  shoals,  water  surface 

Below  small  shoals,  water  surface 

Above  small  shoals,  water  surface 

Below  small  shoals,  water  surface 

Above  small  shoals,  water  surface » 

Below  small  shoals,  water  surface 

Above  shoals,  water  surface 

Below  shoals,  water  surface 

Iron  post  marked  "339.  Morehead— 1898 "  at  Holton  Station,  Southern  Railway, 

35  feet  north  of  station,  29  feet  west  of  center  of  track 

Water  surface , 

Above  shoals,  about  one-fourth  mile  above  Beaverdam  Creek,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals  just  above  creek,  water  surface 

Foot  of  shoals  just  above  creek,  water  surface 

Mouth  of  Beaverdam  Creek,  water  surface 

Head  of  shoals  iust  below  Beaverdam  Creek,  water  surface 

Foot  of  shoals  just  below  Beaverdam  Creek,  water  surface 

Head  of  shoals  about  one-fourth  mile  below  Beaverdam  Creek,  water  surface 

Foot  of  shoals,  water  surface 

Virgin,  point  on  west  rail  at  upper  switch 

Virgin,  water  surface 

About  one-half  mile  below  Virgin,  water  surface 

Pine  tree  100  feet  l)elow  mouth  of  small  creek  just  below  Macon  waterworks,  and 

30  feet  east  of  right-hand  track 

Water  surface 

At  Fifth  Street  Bridge,  Macon,  Ga 

Check  on  tablet  at  P.  O.,  comer  Third  and  Mulberry  streets,  Macon 


Elevation 

above  sea 

level. 


Feet. 
410.44 
407 
406 
403 
398 
387.6 
384 
400.74 
382 
381 
377 

392.69 
375 

399.45 

374 

373 

382.82 

370 

388.15 

368 

379.34 

368 

366 

362 

355 

351 

361 

346 

361.74 

344 

343 

342 

341 

339 

337 


10 


340.79 

330 

335.63 

328 

328 

322 

320 

347.32 

318 

348.23 

326.88 

318 

317 

312 

312 

311 

310 

309 

307 

306 

304 

302 

300 

338.733 

299 

296 

294 

294 

291 

291 

290 

289 

289 

284 

322.52 

282 

281 

301.88 
278 
276 
333.942 
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SURVEY   OF   YELU>W    RIVER. 

The  elevations  in  the  following  lists  are  based  upon  an  aluminum 
tablet  at  the  Washington  street  entrance  of  the  State  capitol  building 
at  Atlanta,  niarke<l  '*  1050  M.  (\'\  the  elevation  of  Avhich  is  ac<:ept«l 
as  1,041).;'>4()  feet  above  mean  sea  level.  The  initial  point  is  a  bencl 
mark  of  flying  levels  on  Oeniulgee  Kiver. 

The  leveling  was  done  in  1903  for  the  United  Sta,tes  Geolofifical 
Survey  by  Jos(»ph  Palmer,  levclman,  under  the  direction  of  F.  A. 
Franck,  field  assistant. 

Kit  I  at  inns  on    Ytllotr  liunjittm  mouth  to  YiUow  I^iver. 


taii<'»'. 


MlltA. 

0.0 
0.0 
0..'i 


1.1 
2.5 


Dt'M'ription  (if  fK)ints. 


•i 


4.7  . 
4.7  , 


•l.J 
ii.J 

<i.  'i 

7.r> 

0.0 
10.7 
10." 

i:i.l 


li'i.O 
Im.<I 

lii.O 


17. 

y 

17 

■* 

17. 

^ 

is 

"* 

JO 

s 

Ji 

■S 

"':\. 

,'• 

•ft 

1) 

'ii 

s 

■1 1 

.s 

•i.\ 

0 

iw 

II 

<l 

■  1 

'l.\ 

1 

'1\ 

•1 
■  1 

'1\ 

.1 

■_'4 

s 

•J.'i 

II 

.'». 

11 

Ji. 

II 

( " 

I 

■J^ 

1 

> 

■1 

I'inc  opposito  month  of  Yi-llow  lUv«fr 

Watrr  surfjHi- 

-\sii.  10  f'-i't  from  i>aiik.  oiipoMt**  Indian  Ki»h«'ry  SlifMiK> 

FtMjt  of  in<iian  Fishery  SliiKil.s,  witrr  snrf.KT..' 

Hp«iJ  <»f  Indian  Fishory  Shoals,  wati-r  surfac«* 

Mouth  of  sni:ill  stivnnr,  wjili-r  Hiirfaco 

AU'-ns  Hri«Ip'.  maplo  2fJ  ff«'t  from  stn*am  on  oust  l»ank 

.\ili'ri.s  iiriili:*',  water  siirf:'.<f 

Ytv-A.  of  Allin.«»  Shonls,  water  .surfaci- 

Read  of  Aliens  Shoals,  wat«T  surface 

Mouthof  .strr>anir'ominginfn>meast,aliont  :t  miles ril>ovi*  Aliens  Shoals,  Wii.t<*r»ur^ 


faee 


Ash  tn-*'.  we.k^t  l»ank  river.  I-.i-es  Shoals 

Foot  of  I^es  Shoal.s,  water  snrfaio 

Hea<l  of  I^-es  Shoals,  water  surfaee 

Ticket ts  Hridp-.  whilo  oak.  J-ast  hunk 

Ticket ts  M ridge,  water  surface 

Wati-r  Mirf;iee 

100  fret  l-ilow  small  sln*am.  water  surfaee 

Mouih  of  sum  11  stn-am.  water  sijrfju«* 

H:it  Shoal"  T.ridp*.  white  cmk,  west  bnnk  rivir 

Flat  SmomIs  ISrid^',  water  .Kurf.u'e .• 

Sin;ill  cni-k  fn)ru  west,  wnt»'r  surfaee 

Whice  oak.  foot  (»f  LanpsKm  Shojils,  XUiwA  from  stn«am.  west  luinl; I 

Water  surface I 

lli'ad  of  LiinjfsdoTi  Shoals,  water  surface ■ 

N'l'ar  nu»uth  of  .simill  stn'uii',  water  surfao* i 

IJelow  shoals,  wati-r  surfjice '. I 

Abr»ve  shoaN.  Wsiler  surfaji- ' 

I'ortiTilale  Shoals,  white  oak  10  ftn't  from  sin-am,  ^^est  Imnk,  W  \\'vX  fror.i  foi>t  of 

.«ho:i|s ■ 

Torteniale  ShoaN.  water  surfao' 

Torterdale,  f«»ot  <»f  <lani,  wn t«-r  surfnc** 

Tort'Tilale.  jp-ad  of  dam.  water  surfju-** 

Tortt-rdijli'  Tridp'.  \\hit«'  <vik  Lt)  fn-t  from  south  upproM'h 

Torterdali-  JlrMljre.  water  surfaee 

T>irter<l:ile.rodhil>l  on  topsieel  post  of  niilinf;  at  extreme  wiuth  end  of  steel  brldsv. 

|{i\i  r  a»  "hMfp  iH'tid,  water  surfmr 

S\ve«'t  ^'uin  10  fe«'l  from  stream,  (io  fivt  above  Iin>wnM  Rridge 

Water  >urlji<-e 

Thn'i-d.urth^  mile  above  hrowns  Hridfre.  water  surface : 

Alxmt  1  mill-  .il'ove  lirowns  liridp*.  water  surface j 

At  mouth  of  Ilurri';;ineCri4'k.  one-half  mile  below  Woods  Bridgn,  wator  surface.. 

Wood**  Ilri'lv'.  popl.ir  t  rer 

WiHjil.s  Hri'ti'r.  \\;it»r  surl.iee 

(  hiM-j  m.irk  Mti  hin-'e  nxk  under  (Jeorjria  Kailn>ad  bridge,  west  bank 

■\\;iti'r  Miri  M'i •• 

I'di.t  i.f  -Mi.i.i  >!iiial  undiT  ili  oruia  U;nlr«>»iii  bridye.  v.ater  Mirtace 

Ai>Miii  MMi-'-ixih  mile  ;il<o\i-  r.iilrojid  bri^lp'.  water  surface 

Sriiiill  iK  «k.  Ui'-^t  bank,  wjiii-r  Mirfnee " 

Il.irduirk  liridj'f,  Wiitrr  .^ik  on  north  biink 

Il;ir!\vi«k  llridp-.  \N;iier  •^urfiMi I 

A '-.111  .  ill, '-h. I  If  mileabo\i-  bridp  .  wiiter  surface i 

\Viitfr  "urfiee .    ■■■^ 

W.itiT  •»  ik   •ipini'Jiie  iiiiiiii  ti  i>f  Ihiym-s  Trei'k 

\\  ,:I  iT  ''Urf  H  !■ ••-•-••-••.......... 

W.i««r -iirf.K  I- 

.Mih  inii  h  ISnd^'i'.  l.irL'e  w.itiT  ■'.k  «.m  v.est  luink 

Mr|)iini«h  lirnlp'.  w  iti-r  "urf.Mr 
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Elevationa  on  Yellow  River  from  mouth  to  Yellou'  /?iiTr-  Continued . 


Deacription  of  points. 


ElPVHllon 

above  sea 

Ipvel. 


.,.. 


ot  of  dam,  McDaniels  Mill,  water  surface 

sad  of  dam,  McDaniels  Mill,  water  surface 

-nk,  opposite  small  islands 

rge  wnitc  oak  10  feet  below  Pinelog  Bridge 

ftter  surface 

K>ut  one-half  mile  above  brid£:e,  water  surface 

.11  pine,  left  bank,  100  yards  above  Boartusk  Creek 

ftter  surface 

iree-tenths  mile  below  Milstead,  wttter  surface 

ae  at  foot  of  shoals  at  Milstead 

ftter  surface 

shoals,  water  surface 

shoals,  water  surface 

ot  of  dam,  water  surface 

•p  of  dam,  water  surface 

btead,  large  white  oak  40  feet  above  bridge  between  main  and  side  tracks, 

louth  bank 

Istead,  water  surface 

vins  Bridge,  hickory  on  west  bank,  20  feet  above  bridge 

vins  Bridge,  water  surface , . . . 

ftter  oak.  east  bank,  about  1  mile  above  bridge 

ftter  surface 

ftter  surface 

ftter  surface » 

hnstons  Bridge,  on  top  of  iron  bolt,  extreme  end  of  bridge,  tuistern  entnincv> 

bnstons  Bridge,  water  surface 

K)Ut  0.6  mile  above  bridge,  wattr  surface 

ftter  surface 

ilow  small  shoals,  watt^r  surface 

)Ove  small  shoals,  water  surface 

hite  paint  mark  on  stone  masonry  to  old  dam,  west  bank 

ftter  surface 

5ad  of  old  dam,  water  surface 

»ot  of  small  shoals,  water  8u^fac^' 

iad  of  small  shoals,  water  surface 

hite  oak,  20  feet  from  stream,  opposltv  N..;j.il :  ho..I;,.  <  uU  bunk , 

ftter  surface 

Mid  of  shoals,  water  surface 

hite  oak,  opposite  mouth  of  Mounts. n  Cr.  t  k 

ot  of  shoals,  water  surface 

»ad  of  shoals,  water  surface 

iad  of  shoals,  water  surface 

)ck  Bridge,  white  paint  mark  on  t<.p  i.f  stone  pi«  r 

)ck  Bridge,  water  surface , 

ftter  surface , 

h  tree,  10  feet  from  stream,  west  bank 

ater  surface 

ckory  tree,  opposite  foot  of  shoals 

ater  surface 

?ad  of  shoals,  water  surface 

ot  of  shoals,  opposite  sand  island  below  old  Azm.stuv.'n,  w.itrr  surfaet^ 

le-fourth  mile  oelow  Ilaydens  Bridge,  wftt(  r  ruKace 

shoals,  water  surface 

mistown,  foot  of  dam,  water  surface 

mistown,  head  of  dam,  water  surface , 

lydons  Bridge,  large  birch  on  east  bank , 

;rards  al:>ove  creek,  water  surface 

iscl  mark  on  large  rock,  opposite  old  mill,  <  a.st  bui: 

ater  surface 

»ad  of  shoals,  water  surface 

)out  one-half  mile  above  shoals,  water  surfaa* 

xtons  Bridge,  on  top  iron  bolt,  stone  pier 

ater  surface 

irge  pine,  opposite  shoals 

ater'surfacc 

ot  of  shoals,  water  surface 

iad  of  shoals,  water  surface. 

ckory  tree  at  head  of  shoals 

ater 'surface 

ater  surface 

ilow  River  Bridge,  white  oak 

?llow  Uiver  Bridge,  water  surface 

»ad  of  shoals,  water  surface 

irge  water  oak.  al)out  100  yards  above  Simmons  Mill,  east  bunk 

nmons  Mill,  below  dam,  water  surface 

[nmons  Mill,  head  of  dam,  water  surface 
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Feet. 
632 
641 
641 

650.  &5 
641 
641 

653.96 
644 
645 
657 
647 
657 
667 
677 
602 

701.33 

692 

697.83 

697 

700.62 

694 

697 

096 

717.63 

702 

705 

707 

700 

711 

722.88 

711 

712 

714 

715 

730.91 

715 

717.6 

727.91 

718 

720 

723 

740.60 

724 

726 

728.48 

727 

748  83 

729 

733 

737 

738 

747 

760 

771 

777. 64 

771 

788.55 

722 

786 

787 

809.94 
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808.42 

793 
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802 

818.  17 
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815 
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SrKVKV    OK    TOW.VLKJ.V    KIVER. 


'Ilir.  flrv;iti«ins  ill  tlu'  following  lists  are  ])ased  upon  an  aluminuin 

\\\\Av\  ill  tlir  Wa>liiiit:ton  >tn'rt  (Mitranco  of  the  State  capitol  building 

at  At];iiit;i,  riiarkr'cj  "  lO.V)  M.  (\,"  llio  elevation  of  which  is  accepted 

lis  \S^V.\'A^\  f«'ri  jiliovr*  mean  .-^ea  level.     The  initial  point  is  a  bench 

^Aurk  uf  flyin<:  levels  on  (Jcmulgee  River. 


ALTAMAHA   DRAINAGE    BASIN,   RIVER   SURVEYS. 


173 


The  leveling  was  done  in  1903  for  the  United  States  Geological 
Survey  by  Joseph  Palmer,  levelman,  under  the  cMrection  of  F.  A. 
Franck,  field  assistant. 

EU'vations  on  Towaliga  River  from  vnovXh  to  High  Falls  Bridge. 


tance, 


0.0 

0.0 

1.7 

1.7 

2.2 

2.2 

3.7 

4.0 

4.0 

4.6 

CO 

0.0 

7.0 

7.0 

8.8 

8.8 

9.5 

10.5 

10.5 

11.8 

11.8 

12.3 

12.3 

13.3 

13.3 

14.0 

is.  6' 
"is.  6 

15.5 
15.6 
16.0 

'"ie'i" 

17.4 
17.4 

17.5 

'"18.6" 
18.0 
18.5 

"is.'7 

'"i9.'2 
21.1 
21.1 
21.2 
21.3 
21.3 
21.7 


Description  of  points. 


Water  oalc,  south  side  at  mouth  of  river 

Water  surface 

On  root  of  beech  tree,  east  bank,  50  feet  from  stream  at  Lamars  Bridge 

Water  surface 

Ash  tree  onc-tialf  mile  above  Lamars  Bridge,  at  moutli  of  smali  croelc 

Water  surface 

Water  surface 

I^arge  pine  tree  50  feet  from  river,  west  bank 

Water  surface 

Water  surface 

Ilunting  Shoais  Bridge,  top  of  iron  bolt  on  stone  pier 

Hunt  ing  Shoals  Bridge,  water  surface 

Twin  water  oak  10  feet  from  stream,  north  bank  going  up 

Water  surface 

Jacksons  Bridge,  poplar  tree,  west  bank 

Jacksons  Bridge,  water  surface 

Water  surface 

Pine,  100  yards  al>ove  creek,  west  bank,  10  feet  from  river 

Water  surface 

Water  oak.  10  feet  below  Wilsons  Bridge 

Water  surface 

Water  oak  about  one-half  mile  above  Wilsons  Bridge,  west  bank 

Water  surface 

North  Fork,  birch  tree  about  100  yards  above  junction  of  North  and  South  forks. 

Water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Birch  tree,  north  bank,  opposite  shoals 

Foot  of  shoals,  water  sunace 

Head  of  shoals,  water  surface 

Morans  Bridge,  right  bank,  white  oak  20  feet  below  bridge 

Morans  Bridge,  foot  of  shoals,  water  surface 

Morans  Bridge,  head  of  shoals,  water  surface 

Willow  opposite  shoals 

Water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Pine  at  mouth  of  Tolies  Creek 

Water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Foot  of  small  shoals,  water  surface 

Head  of  small  shoals,  water  surface 

Birch  tree,  south  bank,  20  feet  alwve  small  stream 

Foot  of  Long  Shoals,  white  oak 

Water  surface 

Foot  of  High  Falls,  water  surface 

High  Falls  Bridge,  north  approach,  top  of  iron  bolt,  west  side 

W  a  te  r  su  rf  ace 

Head  of  Long  Shoals,  opposite  old  dam,  water  surface 


Elevation 

above  sea 

level. 


Feet. 
379.34 
367 
382 
371 

377.36 
373 
37tt 
412.45 
379  . 
382 
412.80 
;)86 
399.49 
393 
409.84 
395 
397 
416. 15 
400 
421.06 
406 
431.01 
410 
416.93 
414 
418 
421 
422 
428 
432.23 
429 
434 
443. 61 
437 
439 
449. 74 
443 
446 
450 

457.48 
452 
452 
454 
455 
457 

462.60 
474.31 
466 
492 

r)63.32 
524 
561 


SURVEY    OF   OCONEE    AND    MIDDLE    OCONEE    RIVERS. 


The  survey  of  Oconee  River  from  Milledgeville  to  mouth  of  Apa- 
lachee  River  was  made  in  1885  by  C.  A.  Locke,  assistant  engineer, 
U.  S.  Anny.  The  survey  of  Oconee  River  above  mouth  of  Apalachee 
River  and  of  Middle  Oconee  River  was  made  in  July  and  August,  1902, 
by  J.  B.  High,  under  the  direction  of  B.  M.  Hall,  of  the  United  States 
(Jeological  Survey. 
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WATER    RESOURCES    OF    GEORGIA. 


EUvcUions  on  Oconee  and  MiddU'  Oconee  rivers  above  MilledgevUle. 

OCONEE  RIVER. 


Dis- 
tance. 


Miles. 
0 
0 
3.7 
4.5 
7.5 
&0 
8.4 
10.8 
13.4 
14.1 
15.4 
17.2 
22.7 
23.9 
24.0 
26.5 
27.9 
29.5 
30.6 
31.9 
31.9 
32.3 
33.1 
33.6 
34.3 
35.0 
35.8 
38.2 
38  0 
45.8 
50.5 
50.5 
54.0 
54.0 
58. 
58. 

65.0 

65.0 

65.7 

65. 

66. 

66. 

(«. 

69. 0 

70.0 

70.0 

71.2 

71.2 


,8 
,8 
.8 


8 
8 
4 


72.7 
72.7 
72.9 
72.9 
76.2 
76. 2 
78.6 
78.6 
83.3 
83.3 
83.7 
83.7 
86.0 
86.0 
86.1 
86.1 
87.5 
88.9 
88.9 


Description  of  points. 


Below  Treanor's  milldam  at  Milicdgeville,  water  surface, 

Above  Treanor'a  milldam,  water  surface 

Foot  of  Furmans  Shoals,  water  surface 

Oconee  Electric  Power  Company's  dam  site,  wat<'r  surface 

Fraleys  Ferry,  water  surface 

Below  Fraleys  Mill  Shoal,  water  surface .' 

Above  Fraleys  Mill  Shoal,  water  surface 

Mouth  of  Little  River,  water  surface 

Rock  Landing,  water  surface 

Ferry,  water  surface 

Mouth  of  Crooked  Creek  (right  bank) .  water  surface 

Mouth  of  Rocky  Creek  (right  bank) .  water  surface 

Putnam  Mineral  8pring8(right  bank) ,  water  surface 

Mouth  of  Log  Dam  Creek  (left  bank),  water  surface 

Warrens  Old  Ferry,  water  surface 

Mouth  of  Shouldefl)one  Creek  (left  bank) , water  surface 

Ferry,  water  surface 

Foot  of  shoal,  water  surface 

Rope  ferry  on  Laurens  Shoals,  water  surface 

Below  Laurens  milldam  (8-foot  dam) ,  water  surface 

Above  Laurens  milldam  (8-foot  dam),  water  surface 

Mouth  of  Richland  Creek  (left  bank),  water  surface 

Top  of  Laurens  Shoals,  end  of  pond,  water  surface 

Foot  of  Methodist  Fishery  or  Rileys  Shoals,  water  surface 

Top  of  Methodist  Fishery  or  Rileys  Shoals,  water  surface 

Ferry  and  old  piers,  Iwlow  Spivey 's  mill,  water  surface 

Top  of  Long  Shoals,  water  surface 

Foot  of  Hills  Shonl,  water  surface 

Top  of  Hills  Shoal,  water  surface 

Mouth  of  Sugar  Creek  (right  bank) ,  water  surface 

Below  Parks  m'lldam,  water  surface 

Above  Parks  ra'lldam,  water  surface 

Georgia  Railroad  bridge,  Carey,  water  surface 

B.  M.  base  of  r.nl,  c  .st  e.id  of  Georgi  i  Uailroad  bridge.  C.ircy 

Willis  Ferry,  cottonwood  tree  on  leit  bank,  nortn  side  of  road 

Willis  Ferr>',  water  surface 

Ironwood  tree  on  left  bank,  25  feet  IkjIow  mouth  of  Town  Creek 

Mouth  of  Town  Creek,  wa ter  surf:ice 

Hickory  on  right  bank,  10  feet  from  mouth  of  Greenbrier  Creek 

Mouth  of  Greenbrier  Creek,  water  surface 

Daniels  Ferry,  large  water  oak  on  right  bank.  1*20  feet  from  river 

Daniels  Ferrj',  water  surface 

I^eaning  willow  on  right  bank,  opposite  mouth  of  Fishing  Creek 

Mouth  of  Fishing  Creek,  water  surface 

Mouth  of  Harris  Creek,  water  surface 

One  mile  l>elow  Wr.iys  Ferry  and  one-half  mile  above  Harris  Creek,  water  surf  .ce 

Wrays  Ferr>'.  water  surf  ice 

Wrays  Ferry,  box  elder  on  right  bank,  20  feet  from  river 

Mouth  of  Allison  Creek,  water  surface 

Mouth  of  .Vinson  Creek,  birch  on  right  bank 

Mouth  of  Ro.se  Crei»k,  water  surface 

Large  leaning  willow,  on  right  hank.  40  feet  Iwlow  Hose  Creek 

Scull  Shoals,  12.')  feet  above  ferr>'.  water  surface 

Scull  Shoals,  white  oak  on  left  bank,  125  feet  above  ferry 

Mouth  of  Fi:lling  Creek,  water  surf.ice .' 

Maple  le.mlng  over  Falling  Creek,  on  left  bank.  ;.0  fei't  above  mouth 

Mouth  of  Big  Cr(»ek.  water  surface 

Large  m  jple  on  left  bank  of  Big  Creek.  75  feet  from  mouth 

Mouth  of  Shoal  Creek,  water  surface 

Svcamore  on  left  b  ink  of  Shoal  Creek.  8  feet  from  mouth 

F^oot  of  Barnetts  Shoals,  water  surface 

Foot  of  Banietts  Shoals,  willow  on  left  bank 

Top  of  Bametts  Shoals.  600  feet  below  bridge,  water  surface 

Large  mulberry  on  left  bank.  600  feet  below  Barnetts  Bridge 

Barnetts  Bridge,  water  surf  ice 

Barnetts  Bridge,  nail  In  right  bank  pier,  LJ  feet  above  ground 

Mouth  of  Ce<lar  Creek,  water  surface 

Junction  of  North  Oconee  and  Middle  Oconee  rivers,  water  surface 

Twin  \villow  on  right  bank,  opposite  mouth  of  North  ( )eonee 


E 
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n  Oconee  and  Middle  Oconee  rivers  abovi'  Milledgeville-    Continued. 
MIDDLE  OCONEE  RIVER. 


Doscriplion  of  points. 


ilro::,d  bridge,  water  surf  ice 

t  wagon  bridge,  water  surfac e 

•bank  pier,  2  feet  from  ground 

louth  of  Barl>er8  Creek,  water  Burf.ice 

Factory,  GO  feet  below  end  of  tailrace,  Wciter  surf  co 

m  left  bank,  100  feet  above  Princetcni  Brldpo 

Factory,  headrace  above  wheels,  water  surifaee 

1  Creek,  water  surface 

eh  on  left  bank,  75  feet  below  Bobbin  Mill  Creek 

dngs  Shoal,  water  surface 

lings  Shoal,  water  surf  ice 

1  old  masonrv  pier,  30  feet  from  river,  left  bank 

.ce  at  Mitchells  Bridge 

troam  face  of  left  bank  pier,  5  feet  from  ground 

I  at  Athens  electric  plant,  water  surface 

lir  Line  railroad  bridge,  water  surface 

llassee  Shoal,  water  surface  -•. 

I  at  mouth  of  tailrace,  left  bank 

m  at  Tallassee  Bridge  water  power,  water  surface 

!  heiidrace,  Tallassee  Bridge  water  power,  water  surface 

of  pond,  water  surface 

slow  Nlxons  Ford,  water  surface 

)n  right  bank,  1 .400  feet  below  Nixons  Ford 

II  shoal  at  Nlxons  Ford,  water  surface 

ace 

ace 

ace 

■sture,  water  surface 

IcCleskeys  Branch,  water  surface 

on  right  bank,  McCloskeys  Branch 

leech  Creek,  water  surface 

orv  on  left  bank,  opposite  Beoch  Creek 

lulberry  Fork,  water  surface 

oo,  5  feet  from  left  bank,  opposite  Mulberry  Fork 

m  Bridge,  water  surface 

er,  one-half  mile  below  Johnsons  Mill,  water  surface. . . 

isons  milldam,  water  surface 

nsons  milldam.  water  surface 

-bank  iron  pier,  upstream  truss,  Johnsons  Bridge 

Bridge,  water  surface 

Iridge,  water  surface 

Lcademy  Branch,  water  surface 

,  Jefiferson  and  Southern  Railroad  bridge,  water  surfac<? 
0  of  first  bent,  upstream,  loft  )>ank,  over  Pond  Fork 


Elevation 

above  sea 

level. 


15 
.3 


Feet. 
525.3 
530.2 
544.06 
536 
541 

54G.31 
557.4 
558.9 
566.32 
561.5 
566.5 
575.03 
572.2 
577. 
596. 
599 
007.5 
624.67 
654.5 
r>55 
655 
659.5 
670.22 
662.8 
(563.2 
(J66.6 
670 
672. 6 
674.6 
002.35 
674.6 
686.52 
677.6 
686.51 
678 
090 
600.7 
698 
713.21 
699.7 
701 
704.5 
715.8 
72.5.1 


SURVEY    OF    APALACHEE    RIVER. 


y  of  Apalachee  River  was  made  in  July  and  August, 
i.  High,  under  the  direction  of  B.  M.  Hall,  of  the  United 
^cal  Survey. 
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Khvat\nn»  on  Ajyalachtr  Hivtr/rotn  mouth  to  High  ShoaU. 


"'  Dewripttnii  of  i>oiiit8.  above  w 

!      l?v«L 


tHlld'. 


}filnt.  \       Ftr.. 

0     Curvy,  wjitiT  Hurfa<"i» '  43t 

1 .  fi     l'<!iiit'kH  Korry,  waior  siirfait* tT.T 

1 .  r>     I *«»nicks  Forry ,  swiH't  giiin  HO  U^*l  from  rif^ht  bunk I  flT.t 

V. N     liflow  lioiirn  old  duiii,  wnlor  PiirfiU-o '  4ft.* 

[t.  .H     Al>ovr  Hi'id'rt  old  dani.  at  inniith  of  <iooso  Cnwk,  wattT  surfarn 441. <f 

10.7     Uoids  hVrrv  Bridp',  wutrr  surfajr I  46 

10. 7  '  Roids  Kerry  Ilridgi\  top  ol  dowiislrDum  iron  pier,  k'ft  bank I  4«.3i 

13.2     Mouth  of  lliird  J-,al»orrnH»k.  water  surface 44i( 

13.2  i  IJirrh  on  riKbt  bank,  10  fi'^'t  briow  mouth  of  Hani  Lal>or  Crock '  4fy 

10.3  Trirnl'li's  IJridgr,  water  .surfaiv '  i'c\ 

I«.3  I  Triin)>los  liridK^.  lurRO  ash  on  ir«land  at  contor  of  l»ridg« &C 

21.  S  .  Heads  Hridp'.  t(»p  of  upstn'am  iron  pier,  rijrht  bank .Wj  * 

21.  S  i  iti'low  Heu«rM  old  milhlam,  water  surface 1771 

21. s     Above  jleud's  oM  inilldum,  water  surfaet^ 4*» 

21 . y      Foot  of  Furlow  Shoals,  water  surface i  44).* 

22.3  Base  <»f  rail.  Central  lUilroail  bridgi^ I  .-.tM* 

22. 4  .  Top  of  Furlow  Slioal.-*,  water  surfaiti -kC: 

2/i. n     Mouth  of  Jacks  ('n»ek  f river  hlKh  from  rain) 5i:.« 

2").0  .  Lar^re  hickorv  on  Jacks  C'nn'k,  fi)  iot't  from  right  bank  of  rl\'er i  33.2 

27. 1  ■  Foot  of  shoaf.t,  l.iiOO  fei^t  Ih'Iow  rritf's  mill,  water  surface 5R'. 

27.3     .Vbove  dam  at  rritr'fii  mill,  water  surfa<"n M 

27. 3     IJeneh  mark  cut  in  large  nx-k  on  right  ]>ank,  fi)  feet  lx?low  dam i  SrV*  ? 

31.  •",      IJelow  f<M)t  of  .slioal.  water  surfaci^ 5*." 

3LX     Near  l»riilp'  at  High  Shoals  Factory,  water  surface KS.* 

31.  S     Top  of  projertlon  of  ro<'k  bawment,  .southwest  eonw^r  Hi0i  Shoats  Factory ;  tSLU 

I  : 

srUVEV   O?'    Mri.BKRRY    FORK   OF   0(X)NEE    RIVKR. 

Th(»  surv(»v  of  MulheiTv  Fork  of  Oconee  River  was  made  in  Juk 
and  Aiif]:ust,  1002,  by  J.  B.  High,  under  the  direction  of  B.  if.  Hall,  'rf 
tli(^.  Tnited  States  Geolojrical  Survey. 

Kit  intiniiM  on  yfulhtrry  Fork  of  Oromf  Ixivtrfnnn  mouth  up  to  Iloschton. 


,y  EleraiME 

' "*"  I h».scripti«>iM>f  points.  alwvpM 

I       lerrt. 


tane»'. 


MUr.s.  Fee. 

o     Mouth  of  MulK'rry  Fi>rk.  water  surface itTT." 

0.3     Lower  MuHnTry  Itrijlge,  water  .*iiirfa(t» CT.l 

•1.3     llautMH'ks  Mridge.  vatt-r  surfim- 91 

4,3     ilanciM-ks  Hritlge,  top  of  iron  pil»'.  right  bank,  downstream 702.1 

9.  s     Moons  IJridgi'.  wjiter  .KurfaM- TOT-i 

12. s     Jljiinesville.  .Irifrr^on  and  Southeni  Railroad  bridge,  water  mirlactj Hi" 

Hi.  7      Mrttbi**  lirMige,  water  .^urfnn' 735.1 

ls.»i     MnlN-rrv  Forks.  2  niile.'J  from  Iloschton.  wati'r  surface HP.* 

is.o     Hoot  (if  Ijirge  po'.t  (»ak.lefl  bank.  2.'i  feet  1 -low  fork lO.' 


WATER  POWER  IN  ALTAMAHA  RIVER  DRAINAGE  BASIN. 

In  <he  foretroiiiir  lists  of  waler-surface  elevations  a  coniplete  state 
HKMit  of  th(»  fall  and  its  distribution  is  jriven.  The  various  points  at 
which  the  surface  elevations  are  shown  are  locat^ni  by  continued  dis- 
tances and  reftM-ence  to  <i(»scriha])l(»  objects  along  the  river.  Reconb 
of  tlie  dischar;:*'  »t  several  hydrojxrai)hic  stations  have  been  pven, 
from  which  estimates  of  flow  can  be  made  for  any  point.  To  these 
is  added  a  brief  statement  r(»<rardiii<^  the  powers  already  developed. 
and  .some  of  the  j>roposed  <rn>uping  of  the  various  shoals  into  pn>- 
posiul  power  developments. 
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WATER   POWERS   ON    SOUTH    RIVER. 

From  the  Southern  Railway  bridge  crossing  South  River  near  Con- 
stitution down  to  the  head  of  Albert  Shoals,  a  distance  of  20  miles, 
the  fall  is  about  100  feet.  The  stream  is  small,  however,  and  only 
small  amounts  of  power  are  obtainable.  Flake's  mill,  about  13 
miles  from  the  beginning  point,  is  the  first  power  now  utilized.  At 
this  place  the  dam  is  about  6  feet  high  and  the  working  head,  obtained 
by  the  use  of  a  short  canal,  is  about  11  feet. 

At  Flat  Shoals,  about  4  miles  farther  down  the  river,  a  new  electric 
plant  has  been  recently  established.  At  Albert  Shoals  there  is  a  fall 
of  16  feet  in  half  a  mile.  This  has  been  partly  developed,  but  is  not 
now  used. 

At  Peachstone  Shoals,  36  miles  from  the  initial  point,  the  power 
is  developed  by  a  low  dam  and  a  short  canal,  utilizing  about  10  feet 
head,  and  operating  Zackry's  grist  and  cotton  mill. 

At  Snapping  Shoals,  7  miles  below,  the  fall  is  20  feet  in  300  yards. 
This  is  partly  utilized  and  operates  De  Loach's  wood-working, 
flouring,  and  grist  mills. 

Three  miles  below  is  Island  Shoals,  where  the  fall  is  10  feet  in  250 
yards  and  is  partly  developed  at  Haley^s  flour  mill. 

WATER   POWERS    ON   OOMULGEE   RIVER. 

• 

At  the  junction  of  Yellow  and  South  rivers  is  the  head  of  Barnes 
Shoals,  where  the  fall  is  9  feet  in  a  short  distance.  A  development 
here  would  have  the  additional  water  from  Yellow  River.  Includ- 
ing the  last-mentioned  shoal,  the  fall  is  14  feet  from  Yellow  River 
down  to  Alcovy  River. 

Below  Alcovy  River  down  to  the  foot  of  Lloyds  Shoals,  1  mile 
above  Pittmans  Ferry,  the  fall  is  55  feet  in  a  little  less  than  5  miles. 
The  continuous  shoals  that  make  up  this  fall  of  55  feet  are  known 
locally  as  Dotsons,  Bametts,  Barnes,  and  Capps  and  Lloyds.  The 
most  precipitous  part  of  this  slope  is  the  lower  half,  which  has  a  fall 
of  43  feet  in  2  J  miles,  and  is  known  as  Lloyds,  or  Capps  and  Lloyds, 
Shoals.  Surveys  have  been  made  for  a  60-foot  development  of  this 
power,  to  back  water  to  the  foot  of  Barnes  Shoals,  near  mouth  of 
Yellow  River,  and  to  raise  the  water  level  5  feet  at  the  mouth  of 
Alcovy  River.  This  development  can  be  made  with  a  dam  near 
foot  of  Lloyds  Shoals,  or  as  contemplated  in  the  surveys  mentioned, 
by  a  lower  dam  farther  up,  and  a  canal. 

Smiths  Shoals,  extending  from  below  Giles  Ferry  to  Smith's  mill, 
has  a  fall  of  12  feet  in  1 J  miles.  This  is  partly  developed  for  Smith's 
mill  by  a  low  dam  and  a  long,  small  canal. 

The  next  power  below  is  at  Lamar's  mill,  a  large  merchant  mill  for 
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t^rindinpj  com  and  wheat.  The  fall  here  is  about  20  feet  in  1  mile. 
About  1 G  feet  of  the  fall  is  partly  developed  by  a  wing  dam  and  a  shon 
eanal.  If  tlie  dam  were  (extended  and  raised  4  feet,  the  head  would  be 
20  feet,  without  backino;  water  on  the  next  property  above.  The  last 
three  powers  mentioned— Lloyd's,  Smith's,  and  Lamar's — are  above 
the  Flovilla  hydro^raphic  station,  located  at  Lamars  Ferry. 

The  next  power  is  at  Juliette,  where  the  fall  is  15  feet  in  one-half 
mile.  This  is  developed  by  a  dam  and  a  short  canal,  and  oj>erates  the 
(ilover  Cotton  Mills  and  the  Juliette  Milling  Company's  plant.  Fn>m 
the  tail  water  below  the  Glover  mill  to  the  mouth  of  Beaverdam 
Creek,  below  llolton,  a  distance  of  about  18  miles,  theire  is  a  fall  of 
al)out  60  feet.  Macon  capitalists  have  had  surveys  made  for  a  pro- 
posed development  of  tliis  fall,  or  a  large  portion  of  it. 

WATKIt    POWERS    OS   YELLOW    KIVRR. 

Y(»llow  River  flows  in  a  southeasterly  direction,  and  joins  South 
Kiver,  forming  the  Ocmnlgee.  It  contains  some  valuable  powersites. 
both  developed  and  in  a  natural  condition. 

()n(»-half  mih^  above  its  mouth  are  the  Indian  Fislicry  Shoals, 
where  th(»re  is  a  fall  of  12  feet  in  about  200  feet.  The  river  is  here 
about  300  f(»et  wide.  A  gristmill  and  a  cotton  gin  in  operation  use 
perhaps  nine-tenths  of  the  available  power. 

For  13  miU's  above,  the  river  nms  between  high  banks,  alternating 
with  low  bottoms  without  any  marked  shoals  (except  at  Lees,  where 
then*  is  a  fall  of  2V  feet)  to  Langdons  Shoals.  The  total  fall  in  this 
13  mih\s  is  23  feet.     Langdons  Shoals  has  a  4-foot  fall. 

Thr(»e  miles  above,  at  Porterdale,  is  the  finest  power  site  on  the 
riv(»r,  wh(T(»  extensive  developments  have  been  made  by  the  Bibb 
Manufacturing  ( -ompany,  whicli  has  a  large  cotton  and  twine  factoiy 
at  this  point.  Here  there  is  a  fall  of  67  feet  in  one-half  mile,  with  a 
12-foot  (lam  at  the  upper  end  of  the^  shoal.  The  banks  at  the  foot 
are  very  high,  but  gradually  lower,  until  just  above  the  dam  large 
bottoms  begin  and  continut*  f(^r  5  miles.  The  water  is  backed  up  as 
far  as  the  mouth  of  Hurricane  Creek,  5  miles  above. 

The  next  power,  ^^cI)aniels  Shoals,  has  a  7-foot  fall  in  a  very  short 
(iistanc(\  and  there  is  now  a  G-foot  dam  operating  a  gristmill.  At 
Milstead,  (la.,  4\  miles  above,  there  is  a  fall  of  45  feet  in  one-half 
mile.  This  power  has  recently  been  developed  and  is  used  to  operate 
a  large  cotton  mill. 

Eleven  niih's  above  is  Annistown  Shoals,  with  a  25-foot  fall  below 
tile  ll-fo(>t  dam,  which  formerly  supplied  storage  for  power  used  to 
operate  a  cottoji  mill.  The  banks  here  are  all  hard, unseamed  rock, 
and  the  site  couhl  b(»  (h»veloped  into  valuable  property.  Two  and 
one-half  miles  above  are  some  slioals  with  a  14-foot  fall  in  half  a  mile. 
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Above  this  point  the  river  flows  through  a  very  rough  country,  hav- 
ing a  fall  of  about  36  feet  in  6  miles,  but  passing  no  important  shoals 
until  the  next  power  is  reached  at  Yellow  River,  Ga.,  the  end  of  the 
survey.  Here  is  a  dam  7.3  feet  high,  which  operates  the  Simon  roller 
mills. 

WATER    POWERS    ON    ALCOVY   RIVER. 

From  the  mouth  of  Alcovy  River  up  to  the  foot  of  Whites  Shoals, 
%  distance  of  9  miles,  the  fall  is  25  feet.  ^Tiites  Shoals  and  Newton 
Factor^'  Shoals  form  one  continuous  series,  with  a  fall  of  83  feet  in  1 
mile.  Here  the  river  is  in  a  gorge  300  feet  wide,  with  banks  over  100 
Feet  high  in  several  places.  Near  the  middle  of  this  shoal  is  an  excel- 
lent site  for  a  dam,  from  which  a  canal  about  one-half  mile  long 
would  be  required.  At  the  upper  end  of  the  shoals  is  another  good 
nte  for  a  dam,  which  would  have  a  much  greater  storage  basin,  as 
just  above  the  gorge  widens  a  great  deal  and  a  large  volume  of  water 
3ould  be  stored  through  the  dry  season.  This  development  would 
require  a  canal  for  the  entire  length  of  the  shoals.  An  old  com  mill 
is  in  operation  at  this  point,  using  a  small  wooden  dam  to  divert  the 
i^^ater  into  its  flumes.  Many  years  ago  a  large  cotton  factory  stood 
jn  this  site,  but  was  burned  and  never  rebuilt. 

Six  miles  above  these  shoals  are  Henderson  Shoals,  with  a  fall  of  2 
Feet.  To  obtain  power  for  a  gristmill,  a  6-foot  dam  has  been  erected, 
the  backwater  from  which  extends  to  Dabneys  Bridge,  4  miles  above. 

WATER   POWERS   ON    TOWALIOA   RIVER. 

Towaliga  River  flows  in  a  southeasterly  direction  and  empties  into 
Ocniulgee  River.  From  its  mouth  up  to  the  foot  of  High  Falls,  a 
distance  of  21  miles,  the  fall  is  about  100  feet.  The  stream  is  narrow 
sind  swift,  but  has  no  marked  shoals  in  this  portion  nor  any  favorable 
power  sites.  At  High  Shoals  there  is  a  fall  of  95  feet  in  a  distance  of 
1,000  yards,  in  the  middle  of  which  there  is  a  sudden  drop  of  42  feet, 
known  as  High  Falls.  This  is  an  excellent  power  site,  for,  although 
the  low-water  flow  is  small,  there  is  a  good  basin  above  for  storage. 
This  power  has  been  recently  developed  and  an  electric  plant  installed. 

WATER   POWERS    ON    OCONEE    RIVER    AND   TRIBUTARIES. 

At  Milledgeville  a  large  mill  for  grinding  wheat  and  com  is  operated 
by  water  power,  the  development  for  which  is  a  lo.w  dam  across 
Oconee  River  and  a  canal  along  the  west  bank  about  one-half  mile 
long. 

At  the  foot  of  Furmans  Shoals,  about  4  miles  above  Milledgeville, 
begins  a  very  fine  water  power.     The  fall  here  is  41  feet  up  to  the 
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mouth  of  Litllo  Kivor,  7  miles  ahovo,  alwut  30  feet  of  the  fall  hein*: 
ill  half  {\w  (listaiire.  Kxtensive  sur\'cys  for  the  deveh^pnient  of  thf 
|)(mor  havo  l)(»oii  made,  and  more  recently  it  is  ])roposecl  to  develop 
about  50  feet  of  head,  backin*^  water  above  the  nioiith  of  Little 
River. 

From  tli(»  mouth  of  Little  River  to  the  foot  of  I^urens  Shosilv 
a  distance  of  10  miles,  the  fall  is  50  feet,  and  is  akiiost  imiformlv 
distributed. 

At  Laurens  Shoals  the  fall  is  ;U  feet  in  ;U  iniles.  Iiniuediatelv 
above,  at  Rilevs  or  Methodist  Fishery  Shoals,  the  fall  is  30  feet  in 
three-fourths  mile,  and  continuing  up  the  river,  the  fall  is  15  feet  in 
the  next  1  A  miles,  to  toj)  of  Lcm^  Slioals. 

The  last  thre(»  shoals  have  a  total  fall  of  77  feet  fn>m  the  foot  of 
Laurens  Shoals  lo  the  head  of  Ijong  Slioals,  a  distance  of  6{  miles. 

At  Park's  mill,  l\\  miles  below  the  mouth  of  Apalachee  River,  lltf 
\vorkin<i;  head  is  10  feel,  d(»veloped  by  a  dam  of  that  height.  In  the 
22  miles  above  Park's  mill  to  foot  of  Scull  Shoals  the  fall  is  onk 
25  feet.  At  Scull  Shoals  \\w  fall  is  about  6  feet  in  several  milfs 
length. 

At  Barnelts  Shoals  there  is  a  fine  water  power,  the  full  being  ol 
fe<»t  in  a  distance  of  21  miles.  About  3  miles  above  is  the  junction  of 
Xortli  ()cone(»  and  Middle  Oconee  rivers.  On  each  of  these  streams 
there  are  several  <l(*velof)ed  water  powers  in  the  vicinity  of  Athens. 

MINOR  ATLAXl  IC  DliATXAGFi  BASINS. 

SATILLA  RIVER  DRAINAGE  BASIN. 
MlSCKLI.AXKOrS    MEASUREMENTS. 

HnfUhi  Rlrn-.  -A  incasurenKMit  was  made  September  0,  1904,  «t 
th(  covered  waj^on  bridge,  A  iniles  east  of  Waycross.  The  l)encli 
mark  i>  tlu*  center  of  la<r  holt  driven  into  the  left,  side  of  the  fust 
floor  l)(»ani  from  the  lirst  pier  from  the  left  bank,  20.00  feet  above  the 

datum  of  \ho  jj:a<j:e. 


Widtli.  lOS  i<M'i;  Avrn.  1.077  s<nian'  J«'rt:  iiu-aii  velocity,  1.07  feet  per  sc^cond;  gie? 

ln'i<;ht.  S.2f«M't:   «li-cli:iri;«'.    1.  I.')!)  sncninl-f*;*'! . 

Ilninviun  Cruk.  -Tliis  stream  is  an  important  tributarj"*  of  Satilla 
Kiver,  cntcrinir  from  the  north.  A  measurement  was  made  on  it  on 
S(»ptcmlHU'  10,  1<)()1,  at  Baxlev's  bridge,  near  Blackshear.  The 
bench  mark  Is  a  larjxc  nail  driven  into  the  downstream  end  of  the 
floor  beam  over  the  s(M'on(l  pier  from  the  rijrht  bank,  15.00  feet  above 
the  <latiim  of  th<^  ga^^c. 

Wiilili,  «i7  jiM't:    iinu.  II.')  sqiuin-  I'li-i;    iin-aii  v'hu'ity,  1.35  feet  per  8t.*coml;  gap- 
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APAIiACIIICOIiA  RIVER   DRAINAGE   BASIN. 

DESCRIPTION    OF   BASIN. 

The  rivers  flowing  into  the  eastern  portion  of  the  Gulf  of  Mexico 
are  for  the  most  part  similar  in  character  to  those  in  the  Southern 
Atlantic  drainage,  though  in  their  lower  courses  their  flow  is  usually 
more  sluggish. 

Apalachicola  River  is  formed  by  the  union  of  Flint  and  Chatta- 
hoochee rivers  at  the  Georgia-Florida  line  and  flows  in  a  southerly 
direction  through  Florida  to  the  Gulf  of  Mexico.  It  is  navigable,  and 
boats  run  up  Flint  River  to  Albany  and  up  the  Chattahoochee  River 
to  Columbus. 

Flint  River  rises  a  few  miles  south  of  Atlanta,  in  Fulton  County, 
and  flows  in  a  southerly  direction  to  Talbot  County,  southeasterly  to 
Macon  County,  southerly  to  Worth  County,  and  southwesterly  to 
Apalachicola  River.  It  drains  the  south-central  portion  of  Georgia, 
extending  from  Atlanta  south  to  the  Florida  line.  Its  tributaries  are 
mainly  large  creeks  with  much  fall.  The  principal  ones  among  these 
are  Whitewater,  Redoak,  Big  Potato,  Muckalee,  Kinchafoonee, 
Ichawaynochaway,  and  Spring  creeks. 

Flint  River  has  many  good  water  powers  on  its  course.  Between 
Woodbury  and  Knoxville,  Crawford  County,  a  distance  of  about  45 
miles,  the  river  falls  334  feet.     Very  little  of  its  power  is  yet  developed. 

Chattahoochee  River  rises  in  the  Blue  Ridge,  in  White  County,  and 
flows  in  a  southwesterly  direction  until  it  reaches  the  Alabama  line 
at  the  southwest  corner  of  Troup  County.  From  there  it  flows  in  a 
southerly  direction,  forming  the  western  boundary  of  Georgia,  until 
it  flows  into  Apalachicola  River  at  the  southern  boundary  of  the 
State.  It  drains  almost  all  of  the  north-central,  middle-west,  and 
southwest  portions  of  Georgia,  and  has  a  drainage  area  of  4,900 
square  miles  at  Columbus,  which  is  at  the  fall  line. 

Soque  River  joins  the  Chattahoochee  on  the  western  edge  of  Haber- 
sham County.  This  river  rises  in  Habersham  County  and  flows  in  a 
southwesterly  direction.  It  has  considerable  fall,  dropping  as  much 
as  40  feet  within  a  few  hundred  feet. 

Farther  down  the  Chattahoochee,  at  the  west  boundary  of  Hall 
County,  Chestatee  River  enters.  It  rises  in  Lumpkin  County  and 
flows  in  a  southerly  direction  through  a  ver}^  hilly  and  steep  country 
and  has  much  fall  all  along  its  course. 

From  its  source  down  to  Columbus  the  Chattahoochee  River  is  an 
excellent  water-power  stream.  From  the  lower  edge  of  Lumpkin 
County  down  to  Columbus,  Ga.,  there  is  a  fall  of  over  850  feet,  366 
feet  of  this  fall  being  between  West  Point  and  Columbus.  All  along 
its  course  there  are  many  small  tributaries  flowing  from  a  liigh,  hilly 
country.  These  have  much  fall,  and  many  small  water  powers  are 
available. 
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STREAM    FXX>W. 
rHATTAH*-*  HEE    RIVEB    NEAB   CX>BXELIA. 

Thl-  -ftaTi.  »:i  u  a>  •-'•iat>i>h€^i  *-?•  a  hench-mark  station.  It  is  located 
at  I>im«aij  Br:«L"»'.  arn.uT  7  inilrsmmhwest  of  Cornelia.  Ga,,  and  1  luik 
ImI.iw  li.t'  I!,. .Til!:  i'f  >M;ut-  Rivt^F.  Di>cliar]g:e  measurements  an*  niaJf 
frmn  the  iii»wT>Tiva:n  >i«ii*  ••£  the  inrl«>»tHl  wotxlen  highway  hridp*.  tht 
in»'t«T  iH'inj  li-WfT^-ii  thr-'Ujli  ImIps  cut  in  theflcw^ror  by  raising  a  plank. 
Tlif  initial  |>"iiii  f'^r  ^•Tiniiirurs  i^  ilie  end  of  the  hriilge  at  the  loft  bank. 
d«»\vn^tn^arn  -•itlr.  Tlie  ihanmd  i>ourve<l  foral>out  o(K)  feet  ahovi'unl 
strnijit  fi»r  jdnir;!  nimi  frt-t  1h^1i»\v  the  station.  Tlie  ourrent  is  iiUKler- 
al4».  Thf  riirht  hank  i--  ijean.  and  overflows  for  about  200  ft*ot.  7\tt 
Ml  l>ank  i<  lii::h.  rn<kv.  wiMMliMi.  and  does  not  overflow.  The  Ihh1o{ 
ihr  >tn'ani  i-*  •  iiinp'»>4'd  *»{  nnk  at  thelrftand  silt  at  the  right  hank.fnv 
fmni  Vfirot  alii  111.  ami  >hifiini:.  Th«»n*  is  but  one  channel  at  all  stajres. 
!>rok('ii  hv  tin*  pi*T>  nf  iho  hridi^».  A  fish-trap  dam  about  S(Mi  fwi 
l)(»]n\v  the  !)ri»lLV  will  pri»hal»ly  affect  the  rating  at  this  station.  The 
bench  mark  i<  tlu*  top  of  downstream  stringer  at  a  point  59  feet  fn^ni 
the  left  »»nd  t»f  the  hridL'**:  »*ievati»»n.  21.00  feet  above  datum. 

/>i>«7.«;  ./f  ttififi^'.'i.'ttis  *»f  *  hiffahtumhtf  /fiirr  war  Cornelia,  iwa. 


1  iirii-  *^                                 

'.■■•4. 

1 
\ 

heifrnt. 
Ffrt, 

>* 

S<'Iil«-rii!"  r  .<!».  .  .             

Oit'i'-'-r -".« 

1 
1 

CIIAITAIKMM'UKK    KIVER    NEAR   GAINESVILX.E. 

This  >taiinii  was  e>tal>li^he»|  tm  »Tiine  2(),  1901,  SJ  miles  northwoM 
of  (iaiiiesville,  at  TiionipM»n's  hrid^e  and  was  discontinued  December 

The  cliannel  is  siijihtlv  curved  for  1,1)00  feet  above  ami  l>elow  the 
Stat  inn.  Tiie  bed  i>  of  san<l  and  is  vei^'  changeable.  The  hridirt* 
from  w  hicii  dis(har;xe  in<'asureni(»nts  were  made  is  a  three-span  wooden 
stnirtuH'  >iipporte(l  on  stone  piers.  At  low  waternearly  the  whole »»f 
the  river  flows  tliroujj:i»  th<'  center  >pan,  which  is  100  feet  long.  It  i> 
cntirrlv  Iioii.n<mI  in,  hut  holes  are  cut  in  the  floor  along  the  upstrt'am 
.sidr  at  intervals  of  12  feet,  throujrh  wiiich  the  meter  can  l>e  loweretl 
Un-  \:x\\i\\\\j:.  The  initial  |)oint  for  soundinj^s  is  the  end  of  the  hridp^ 
<»n  the  left-hank  u|)streani  side. 

The  iraL'e  as  tiriirimillv  estahlished  was  a  15-foot  vertical  rtnl,  on  the 
ri;:ht.  hank  ahout  ">()  fe(»t  heb)W  the  hridj^e.  A  standard  chain  gage  is 
attached  to  a  heani  on  the  upstream  side  of  the  bridge  about  160ftH»t 
fri>ni  thr  initial  point  for  soundings;  length  of  the  chain  fnim  the  end 
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to  marker,  34.68  feet.  The  observer  was  Jack  Elrod.  Bench  mark 
No.  1  is  the  top  of  the  downstream  wooden  stringer  supporting  the 
bridge  floor,  about  2  feet  to  the  left  of  the  first  stone  pier  on  the  left 
bank;  elevation,  31.00  feet  above  gage  datum.  Bench  mark  No.  2  is 
a  copper  plug  set  in  solid  rock  on  the  hill  about  50  feet  from  the  river 
and  115  feet  downstream  from  the  bridge  on  the  right  bank;  eleva- 
tion, 42.73  feet  above  gage  datum. 

Discharge  measurements  of  Chattahoochee  River  near  Gainesville. 


Date. 


1901. 

July  16 

October  25 

1902. 

February  7 

May3 

July  11 

October  11 

November  24 


Oaffe 
height. 

Feet. 
6.73 

aoo 

a65 

aso 

2.58 
2.80 
2.33 

Dis- 
charge. 

8ec.-fl. 

2,777 

993 


1,482 

1,241 

704 

715 

520 


Date. 


1903. 


Gage 
height. 


Feet. 

January  10 a  09 

March  28 5.43 

April  24 4.80 

May  4 4.87 

June  25 a  40 

August  1 a  16 

August  29 2. 52 

September  25 !  2.43 

December  9 2.22 


Dis- 
charge. 


Sec.'ft. 

968 

2,670 

2,248 

2,234 

1,619 

1.062 

677 

728 

631 


Daily  gage  height,  in  feet,  of  Chattahoochee  Rivtr  near  Gainesville. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

2.8 
2.8 
2.8 
2.7 
12  0 

as 

5.2 
5.0 

a2 

4.8 

4.8 
2.9 
a  6 
a2 

2.8 
5.0 

a8 

5.8 

as 

4.8 

6.5 

12  0 

15.0 

6. 5 

5.6 

6.0 

U5 
6.0 

ai 
ao 

4.2 

ac. 

2  8 

Sept. 

5.1 
5.0 
4.6 
4.5 
41 

40 

a9 
a7 

41 
40 

5.5 
5.5 
42 

a8 
as 

ao 

11.0 
6.0 
4  6 
42 

a8 
a4 

32 

as 
a7 

as 

40 

as 
ao 
as 

4  2 
4  0 
4.') 

Oct. 
40 

ao 
a7 
as 

40 

41 
40 
40 

ao 
a9 

a7 
as 

ae 
as 
a  6 

as 
a4 
a  4 
a  4 
a  4 

a  3 
a3 
a  2 
ao 
ai 

ai 
ai 
ai 
ai 
ao 
ao 

Nov. 

Dec. 

1901. 
1 

a8 
a6 
as 
a4 
a2 

a3 
a2 
a4 
a2 
a2 

ai 
ao 
ao 
ai 
ai 

6.5 
45 
5.5 
8.6 
5.9 

5.0 

4.9 

as 
ai 
ao 

2.8 

a2 
ao 
ai 

2S 

ao 

2  3 
2  0 
7.9 

a  3 

4.2 

ao 
ao. 

2.9 
2.9 
2.9 

ao 
ao 

2.8 
2.8 
2.8 

2.8 
2.7 
2.7 
2.7 
2.6 

2.6 
2.5 
2.5 
2.4 
2.8 

2.7 
2.5 
2.5 
2.8 
2.7 

2.5 
2.4 
2  4 
2.3 
2.2 

2.3 

2 1 

2.3 

3 

1 

2.3 

4 

i 

1 
.......1        -  - 

2.4 

5 

1 

2.4 

0 

1 

1 

2.4 

7 

1 

1 

2.6 

8 

I 

1 

2.8 

9 

a6 

10 

1             1 

46 

11 

43 

12 

1 

41 

13 

1 

'* 

40 

14 -- 



40 

15 

t             . 

ao 

16 

! 

1 

a4 

17 ! 1 

as 

18 

1            1 

ao 

19 

; 

a7 

20 

a9 

21 

; 

46 

22 

i                      !                      :                *     ■ 

42 

23 

"i                 1 

40 

24 

.1           .1          .■"'      '      " 

46 

25 

1 

4  4 

26 

1 

4.0 

8.6 
5.1 
4.2 
5.6 

42 

27 

; 

5.6 

28 

.......  .......  ....... 

9.6 

29 

1 

28.4 

30 

12.6 

31 

a4 

1902. 
1 

&0 
6.4 
6.3 
6.0 
6,6 

4.9 

15.6 

10.4 

0.3 

6.1 

1 

1 

14. 0        5. 5        "a  1 
6. 0         5.  3         a  4 
5.9  1      5  0         4  fi 

as 

34 

a2 
ao 
ao 

2 

3.. 

4 

5.6 
5.0 

4  (i         4.  5 
4.2         4.2 

4  5 

5 

40 
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DailS  gage  heiahl.  in  feet,  of  ChattahoocJiee  Rirer  near  OoinuviUo — Continual. 


Ila7.  I  JuiH-. .  Jul)'.    JtMg.     Sept.     Ort. 


IB,      4.0        m 


4.9 , 

46   

4.8  1 

4.e  

■16 

IS  :;:::::■:::-. 

*.3, 

tit::::::':::::;:: 
ss: i 

" , 

«,• i 

"I 


2.» 

is 

2.T' 

»s 

1 
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hriRht. 


185 

o  December 


|chi^. 

1». 

Dip- 

hSs. 

D1»- 

Gii» 

Fta 

,„-« 

Ftr, 

Brc-n 

tea 

0,MW 

s  ThiB  rating  lahlc  In  hued  on  ■  tingml.  thi'  ilKteirnro  I 
Eetiinalivl  monlhtg  diirhargr  of  ( 'hatlahoorhri'  Hii'ii 


DlMha^St'  In  wcon 

-(wl. 

j2. 

1»..,„„^ 

M.nta.u=.. 

liluii. 

Sw.-rt.per 

»q.  mile. 

iDcbei. 

1^ 

a.n 

];,jHi 

2,3*3 

<,3I 

4.B7 

3  21 

i.ii.'in 

.e 

7« 

S3J 

.SW 

l.U 

1         1S.W0 

«s 

1,«8 

3,10 

41,81 
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CHATTAHOOrnEE  RIVER  XEAR  BITFORD. 

Tliis  station  was  ostahiishod  June  24,  1901,  at  Stricklands  Bridg 
a1)()iit  G  miles  southwost  of  Bufonl.  Discharge  measurements  ar 
made  from  the  upstream  side  of  the  bridge,  which  is  a  siiijrle-spaa 
iron  hij]:hway  bridge,  about  200  feet  in  length.  The  wire  gaee  i* 
fast<»ned  to  the  upstream  guard  timber  on  bridge  floor.  The  benci: 
mark  is  the  top  of  the  bridge  floor,  over  the  upstream  end  of  lit 
second  crossbeam  from  the  left  bank;  elevation,  33.00  feet  aUrr 
ga<re  datum.     This  station  was  discontinued  December  31,  1901. 


hisrhanfr  inrnsHnintutH  of  Chtiltahoochee  Rirrr  near  Bvfoni. 


I)«?i- 


■ln'ipht.  ■  ohjirpp. 


Date. 


height,  '•iair 


\\m\yi '     :i.40      2.:in» 

IiiMc  II 3.  17 

.Iiilv  17 •'». -"^ 


igoi.  I  Fftt.   >■  V 

.\iif?iut<> iLio     :■> 

•:..Vi»      <»cto!jcr24 2.*^      :» 


lUilhj  tjafft  hi  ujht,  in  fut,  of  ('hattahonchre  Bircr  nrar  Buford. 


l):iy. 

•Tune.      .Tilly.  ; 

A  lip. 

Sei>t. 

Oct. 

Nnr. 

I-r 

imu. 

'                            \ 

1 

..........   •••••...,          <*•  V  1 

2.4 

fi.6 

;v4 

2.3 

4" 

■1 

3.7  1 

2.3 

4.8 

4.3' 

l-..^ 

-1 

•1 

3.4  ' 

2.1 
2.1 
2.3 

4.5 

4.3 
4.0 

3.0  ' 

2.9 ; 

li 
13 
14 

ii 

t 

3. 2  ! 

11 

.'l 

3.0  1 

11 

(i 

•_>..»[ 

3.1 
3.3 

3.9 
3.8 

1 

2.8  I 
2.8. 

14 

1.1 

:\ 

7 

3.1  I 

il 

s         

...         . . .  ■ 3. 7  1 

4.9 

3.7 

2.8  ' 

13 

4? 

3.2  , 

,        -'.'*. 

2. 7  ! 

3.1 
3.1 

3.5 

3.5 

a5 

4.1 

2.8  1 
2.8  ' 

2.8 

mm  » 

12 

:j 

10 

It 

n 

i* 

ij 

2. 5  ! 

3.4 

a9 

2.7  . 

5  * 

^  » 

J 

i:{..           .     . 

2.  rt 

3.3 

3.5 

3.1  , 

14 

11 

M.    . 

2.n  ■ 

3.3 

3.5 

2.8  ' 

13 

n 

1 :. 

2.x 

7.9 

3.4 

2.7- 

12 

lit 

in 

' 2.«  . 

7.4 

3.3 

2.7  1 

12 

ii 

17 

0.7  ' 

7.2 

fill 

2.6' 

11 

ii 

I**   . 

3. 3 

9.0 

11.0 

2.5 

11 

i( 

I'*.. 

s.  y 

7.0 

6.3 

2.4: 

12 

i> 

■J  I 

4..'i 

7.4 

4.2 

2.5 

13 

:* 

■Jl  .  . 

XA 

11.0 

3.9 

2.5 

13 

■>■» 

:t.3 

12.0 

3.7 

2.5  ' 

13 

i> 

1 1-1 

3.0 

18.0 

3.6 

2.5 

^2 

*■ 

■Jl 

.    .         ::..".          :».  s 

9.2 

3.6 

2.4 

15 

I* 

J.'» .      . 



<•.  S                -.  »i 

7.S 

3.3 

2.4 

13 

•J*..           .    .. 

.     ..              «..«>                J..") 

•i.0 

3.3 

2.4 

13 

m  ; 

L'7 

X  •'          -J.  r, 

»i.2 

3.3 

2.4 

■1 1 

I* 

1 1 

L'H 

X  . 

XM 

3.3 

2.4 

11 

L".' 

;«» 



1.  1          .{.  :i 

•1.7          2.S 

S.2 
7.3 

3.8 
3.5 

2.4 

2.3  1 

'2 
12 

< ; 

V  ... 

-J.o 

(J.0 

..4[ 

. 

^J 
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tiTtg  table /or  Chatlakooehee  Rii'er  near  Bufordfrom  June  ;^4  to  I>rrembrr  SI, 
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* 

Dt^ 

.SW. 

rh.^. 

hr'^^'l. 

hS,. 

hpigTl. 

I'harjjf. 

>n. 

^'^1'^ 

"■A 

";', 

"Tfe 

*>;'-„ 

•;•# 

.1,11 

s.4n 

'* 

„ftw 

CnATTAlIOOCHEE    RIVER    NEAR    NORCKOSS. 

liis  station  was  established  June  10,  1902,  by  M.  R.  Hall.     It  is 
ted  at  Medlock's  toll  bridge,  about  41  miles  north  of  Norcross. 
3  point  is  above  the  mouth  of  Johns  Creek  and  below  the  mouth 
'Uwanee  Creek, 
lie  channel  is  slightly  curved  for  600  feet  above  and  700  feet  below 

station.  The  current  is  slugfrish  at  low  st^es,  but  not  excess- 
y  so,  and  the  discharge  measurements  are  considered  good  at  the 
3st  stage.     The  right  bank  is  high  and  will  overflow  only  for  50 

from  the  water's  edge;  the  left  bank  will  overflow  for  about  800 

at  a  gage  height  of  from  16  to  18  feet.     The  bed  of  the  stream  is 
iy  and  probably  changes. 
►ischai^e  measurements  are   made  from  the  downstream  side  of 

single-span  bridge  and  its  approaches.  The  initial  point  for 
ndings  is  50  feet  to  the  right  of  the  center  of  the  downstream 
ular  pier  on  the  right  bank. 

[Tie  original  gage  was  a  vertical  staff  attached  to  an  oak  tree  on 
!  right  bank  100  feet  above  the  bridge,  A  chain  gage,  established 
Kh  14,  1903,  was  read  in  connection  with  the  vertical  gage  until 
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June  28,  1905,  when  a  standard  chain  gage  was  attached  ic 
downstream  lower  chord  of  the  first  panel  from  the  right  b 
length  of  chain,  30.36  feet.  The  gage  is  read  twice  each  daj 
W.  O.  Medlock.  Tlie  bench  mark  is  the  top  of  the  iron  pier  on 
right  bank,  downstream  side;  elevation,  27.00  feet. 

Discharge  viaasurements  of  Chattahoochee  River  near  Norcross. 


Date. 


January  9. 

March  14 

May  5 

Ma.v21» 

Junti2(» 

July  17 

July  17 

August  19 

August  19 

August  19 

August  19 

SeptenilM»r20.. 

Orto»>cr  23 

NoveniUT2-'>'» 
Novem))or2o.. 


190.1. 


Giigc  I     Dis- 
hcigtit.  charge. 


JaDuar>'  19.. 
January  19.. 
Fehniary  20 . 

April? 

June  7 

Juno  20 

August  9 


1904. 


Ffft. 
2.70 
r).35 
4.08 
:i.l5 
3.1.1 

a  00 
:loo 
ai.*) 
a  05 
.a  ir, 
a  0.5 

2.0(i 
1.94 
1.95 
1.95 


2.19 
2.19 
a  45 
2.50 
2.-54 
1. 53 
a  62 


Date. 


height,  (b.'; 


Sec.. ft. 
l,K^ 
4.940 
3.543 
2,378 
2.447 
2,254 
2,255 
2,a37 
2.2S8 
2,281 
2.203 
1,197 
1.078 
1.0<')2 
1,071 


1,419 
1.302 
2.007 
1,490 
1.571 
6<i2 
9.938 


1904.  Frfi.    v: 

August  9 ti,  "iT      • 

AugustlO .l«i      : 

September  28 1. 22 

SeptemlHjr  28 1*2 

( )cto)>er  11 1.  Si 

(Vtol)er  14 1. 2S 

Decein»K»r9 L* 

1905. 

Januar}' 13 12.:*     1* 

January  13 1110     !» 

JanuarylS ll.K     » 

January  14 ,12J»      < 

January  14 ."».&'«      < 

March2 2.M 

Mav27 3.19      - 

May27 ."IW      ! 

June28 iOl      1 

September  22 l.M 

SeptemlxT 22 \.^  • 

Ootol)er28 '  l.W 

Octo])er28 ,  1.92      ' 

October28 IVfi      ' 

Dccember9 i  R.^-      ' 


«  McANurcmcnt  takon  at  Warsaw  Ferry,  1  mile  above  bridge. 


Djiy. 


Daily  gcuje  height,  in  feet,  of  Chattahoochee  River  near  Norcross. 

Aug. 


Jan.   I   Fcl. 


1903. 

1 

1 

•> 

_     1 

3           .                   ' 

4 1 i 

5 

r. i ■ 

1 

s 

9 

2. 7  1 

10 

•J.ii  ' 

11 

2.7 

12 

.5.  S  , 

13 

4. 2  ! 

14 

3.  4  . 

1.5 

3.2 

Hi.. 

■.\A)  1 

17 

2. «.» 

IS 

•J.  s 

I!» 

2.7 

•JO. 

2.  «■. 

•Jl 

■J.  ♦". 

•>•) 

2.7 

23 

2.0  1 

24 

2.5 

25 

2.7 

2«i 

2.7 

27 

2.  •; , 

2s.             

2.7' 

2?i 

\    a  0  1 

30 

4.0 

31 

1    a  2 

Mar.      Apr.  I  May.  i  June. 


I 


2.9  I  14.1 

2.S  :  7.0 

a  2  I  .5.0 

5.2  I  .5.0 

K3  4.7, 

4.9  4.S  I 

4.  3  I  4.  0  ' 

10.0  '  4.S 
S.O  I  5.3  I 
.5.2  '  .5.0 

ti.  4  .  K.  7 

11.1  I  11.5 
0.2  •i.4 
t.9  .5.5 
4.  s  '  5.  1 

i 

4.  5  i  4.  ?> 

14  9  4.0 

la  7  :  4.  5  I 

5. 9  4.  3  ' 

.5. 1  4. 2 
I  ' 

4.7  .5.9  1 

4.  4  I  8.  0  I 

4.2  I  10.7  , 

4.0  1'.).  4  , 

3.  9  9. 0 

I 

3.  S  0.  4 

a  7  I  5.8 

3.  ('•  .5.  5 

.5.4, 

I  10.0 ; 

I  11.4  I 


7.0 
0.0 
5.5 
5.4 
.5.1 

4.8 
4.7 
5.8 
7.9 
.5.4 

5.0 

4.8 

4.7 

12.0 

7.8 

5.9 
.5.4 
.5.1 
4.9 
4.8 

4.9 
4.0 
4.5 
4.4 
4.3 

4.4 
4.4 

4.2 
4.1 
4.0 


4.0 
4.0 
4.0 
4.2 

4.1  I 

3. 9 

a  8  I 
a  8 
as  I 
a  7 

n.fi' 

\\A\  I 

a  7 

a  8  I 
a  9  I 

a  7 1 

3.  0 

a  5  j 
a  4  ' 
a  4 1 

a4' 
a  4  i 
a  3 

3. 2 

a  2  ' 

3.1  I 

ai 
ai  ! 
ai  I 

3.  5 

5.2  : 


4.5 
9.7 
7.5 
4.9 
9.7 

11.2 
7.3 
5.5 
4.7 

4.4 ; 

.5.1  ' 

4.9, 
4.1  ' 

a9  ! 
a  7  ' 


July. 


a2 

a  I 
as 
a  2 
ai 

ao 
as 
ai 
a  3 

2.9 

a2 
as 

0.8 
4.  A 

ao 


ao  . 

3.  5  1 

a  5 

3  5  I 

a  4 

a  3  ' 
3. 3  ; 
a  2  I 

3. 2 

ai  I 


ai  I 

4.0 

a  8  I 
a  7 
a  5  1 


a  2 
ao 


9  ' 
8 


2.8 
2.7 
2.7 
2.0 
2.0 

2.5 
2.6 
2.5 
2.5 
2.5 
2.tt 


Sept.  '  C)ct.     -Nov 


ai 

2.G 
0.1 

ae 
a2 

2.8 
2.  A 
2.5 
2.4 
2.4 

2.4 
2.7 
2.5 
2.6 

a2 
a2 

4.3 
6.0 

a6 

2.7 

2.6 
2.6 
2.4 
2.3  I 
2.3  ; 

2.2  I 

2.2  . 

2.1 

2.1 

2.1 

2.8 


2.1 
2.0 
2.0 
2,0 
2.2 

2.1 
2.0 
2.0 
2.3 
2,2 

2.1 
2.0 
2.0 
1.9 

ao 

4.9 

ae 

2.8 
2.4 
2.3 

o  o 

2.2 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.0 
2.0 


2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.2 
2  2 

2.0 
2.0 
1.9 
1.9 
1.9 

1.9 
2.0 

•l  o 

*>   9 

2.0 

2.0 
2.0 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


1 


l.v 
2.0 


2.;? 


t  7 

2  2 

2.1 
2*1 

2.0 

iU 
2.1 
2.0 
2.(1 
2.0 

2.1) 
2.0 
2.S 
2.S 
2.1 

2.0 
2.0 
10 
2.0 
2.0 

2.0 
1.9 
1.9 
l.» 
1.9 
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Daily  ijage  height,  in  feet,  of  Chattahoochee  River  near  Norcross — 0)ntinuc<:l. 


liMM. 


1905.  o 


1.1) 
1.9 
2.0 
1.9 
1.9 

1.8 
1.8 
2.0 
1.9 
1.9 

1.9 
2.0 
2.0 
2.1 
2.1 

2.0 
2.2 
2.6 
2.2 
2.1 

2.0 

2.8 
3.1 
3.3 
2.6 


2. 
2. 
2. 
2. 
2. 

9 


2.0 

1.98 

2.0 

1.93 

1.83 

2.02 

3.15 

2.9 

2.35 

2.2 

2.2 
6.5 
11.9 
5.3 
3.7 

3.1 

2.8 

2J\b 

2.55 

2.55 

2.5 

2.35 

2.2 

2.2 

2.1 

2.1 

2.25 

2.35 

2.1 

2.1 

2.1 


2.2 
2.1 
2.1 
2.1 
2.1 

2.1 
2.3 
3.0 
2.9 
2.7 


2. 
2. 
2. 
2. 
2. 


2.3 
2.2 
2.1 
2.3 
3.5 

3.6 
4.9 
5.3 
4.0 
3.3 

2.9 
2.8 
2.6 
2.6 


2.15 

2.1 

2.05 

2.05 

2.0 

2.2 
2.95 
3.3 
5.1 

6.7 

5.1 
4.3 
7.7 
6.7 
4.3 

3.6 

3.3 

3.1 

2.95 

4.1 

11.5 
6.9 
5.1 
4.2 
3.8 

3.6 
3.3 
3.2 


2.5 
2.6 
2.6 
2.4 
2.3 

2.3 
4.7 
6.0 
3.9 
3.3 


0 

85 

7 

2 

1 


2.75 

2.6 
55 
5 
45 


2. 
2. 
2. 


2.6 
3.0 
3.4 
3.6 
3.5 

3.2 

3.0 

2.9 

2.75 

2.r»5 

2.6 


0 
95 

85 

8 

7 


2.65 

2.65 

2.7 

2.7 

2.9 

3.3 
3.1 
2.9 
2.8 
2.8 

2.7 

2.6 

2.55 

2.55 

2.55 

2.65 

3.2 

2.85 

2.7 

2.6 

2.6 
2.5 
2.5 
2.4 
2.5 
2.5 


2.55 

2.55 

2.5 

2.4 

2.35 

2.35 

2.5 

3.2 

3.4 

3.7 

3.0 
2.8 
2.7 
2.6 
2.5 

2.5 

2.55 

2.5 

2.45 

2.4 

2.4 

2.4 

2.4 

2.35 

2.3 

2.3 

2.45 

2.5 

2.35 

2.3 


2.4 

2.35 

2.3 

2.35 

2.45 

2.6 

2.6 

2.45 

2.5 

2.5 

2.4 
2.4 
2.6 
2.5 
2.4 

2.6 

2.45 

2.35 

2.3 

2.3 

2.3 
2.3 
2.3 
2.2 
2.2 

2.2 
2.3 
2.4 
2.4 
2.6 


2.3 

2.25 

2.2 

2.5 

2.4 

2.3 

2.2 

3.6 

4.05 

3.6 


June.  ■  July.  '  Aug.     Sept.     Oct.     Nov.    Dec. 


2. 
2. 
2. 
2. 
2. 


8 

55 

4 

35 

35 


2.25 

2.2 

2.2 

2.16 

2.15 

2.1 

2.1 

2.05 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

2.0 

2.5 


66 

4 

6 

3 

0 


3.1 
5.3 
4.5 
4.6 
3.5 


3. 
2. 
2. 
2. 
2. 


3.9 
4.0 
3.1 
2.8 
2.7 

2.6 
2.8 
4.0 
6.0 
4.0 

3.4 
3.2 
3.0 
2.9 
2.8 
2.6 


2.4 
2.3 
2.3 
2.1 
1.95 

1.9 

2.65 

2.3 

2.06 

1.9 

1.8 
1.9 
1.8 
1.8 
1.7 

1.7 

1.7 

1.65 

1.2 

1.6 

1.5 

1.46 

1.35 

1.25 

1.2 

1.2 

1.4 

1.95 

2.3 

2.4 


7 
56 
5 
46 

7 


2.6 

2.4 

2.35 

2.3 

2.25 


2.0 
2.0 
2.3 
2.1 
2.1 

2.35 

2.45 

2.3 

2.15 

2.1 

2.6 
2.6 
2.7 
2.3 
2.15 


1.65 

1.6 

1.6 

1.3 

1.3 

1.66  i 

1.75 

1.85 

1.9 

1.6 

1.6 

1.85 

1.5 

1.65 

1.4 

1.7 

1.85 

2.05 

1.7 

1.6 

1.8 
1.8 
1.6 
1.7 
2.1 
1.9 


10.5 
6.1 
3.3 
2.7 
3.2 


2.2 

3.8 

2.2 

-4.2 

2.1 

3.2 

2.1 

2.85 

2.ft5 

3.7 

5.2 

7.4 
6.0 
4.0 
4.2 

3.6 
2.9 
2.8 
2.6 
2.5 

2.7 
2.7 
2.4 
2.2 
2.25 


2.65 

2.7 

2.35 

2.2 

3.1 

2.55 

2.15 

7.7 

8.2 

3.7 

4.5 

3.95 

2.85 

2.55 

2.4 

2.5 

2.15 

2.0 

1.9 

2.0 

2.2 

1.85 
1.7 
1.8 
2.05 


2. 
2. 
2. 
2. 
2. 
1. 


0 

4 

8 

45 

05 

9 


2.0 

1.95 

1.9 

1.85 

1.9 

1.85 

1.9 

2.3 

2.6 

2.7 

3.6 
3.8 
4.2 
3.6 
3.8 

2.9 

2.65 

2.i 

2.3 

2.25 

2.2 

2.1 

2.25 

2.5 

2.4 


2.0 

2.2 

2.2 

2.1 

2.15 

2.3 

2.05 

2.1 

2.0 

2.4 

2.1 

1.9 

2.25 

2.2 

1.85 

••••••• 

2.2 

1.85 

1.8 

1.75 

1.7 

1.9 

2.4 

2.1 

2.05 

1.8 

1.7 

1.8 

l.(i5 

1.55 

1.6 

1.55< 

1.5 

1.45 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.4 

1.3 

1.2 

1.2 

1.25 

1.4 


1.8 
2.15 
2.25 
1.95 

1.85 

1.8 

1.75 

1.72 

1.73 

1.7 


1.68 
1.9 

75 
1.72 
1.63 


1 


1.6 
1.6 
1.6 
1.6 
1.6 

1.55 

1.52 

1.53 

1.5 

1.47 

1.48 

1.6 

1.25 

1.42 

1.47 


1.35 

1.25 

1.5 

1.3 

1.3 

1.36 

1.35 

1.35 

1.4 

1.2 

1.6 

1.65 

1.15 

1.66 

2.0 

1.25 

1.6 

3.45 

1.3 

1.6 

2.86 

1.3 

1.45 

2.1 

1.3 

1.4 

1.9 

1.15 

1.4 

1.9 

1.25 

.1.4 

1.9 

1.1 

1.4 

1.8 

1.3 

1.6 

1.7 

1.3 

1.66 

1.7 

1.2 

1.6 

1.65 

1.25 

1.5 

1.65 

1.25 

1.5 

1.7 

1.15 

1.45 

1.7 

1.1 

1.46 

1.6 

1.1 

1.45 

1.6 

1.1 

1.25 
1.25 
1.2 
1.2 

1.26 

1.3 

1.2 

1.1 

1.3 

1.3 


1.4 

1.55 

1.8 

1.85 

1.65 

1.55 

1.5 

1.45 

1.45 

1.5 


1.72 
1.82 
1.68 
1.72 
1.95 

l.?2 

1.6 

1.55 

1.5 

1.58 

2.7 
3.5 
2.2 
1.9 
1.82 

1.82  . 
1.88 
1.78 
1.76  I 
1.75 

1.7  ' 
1.68  ; 
1.62 
1.62  , 
1.68  , 

1.82  I 
2.2  : 
1.95  I 

1.8  ! 
1.75  ■ 
1.75  I. 


1.72 

1.7 

1.68 

1.68 

1.65 

1.68 

1.82 

2.2 

1.92 

2.1 

1.88 
1.25 
1.2 
1.25 
2. 15 

1.92 
1.98 
1.82 
1.75 
1.75 

1.95 
1.88 
1.78 
1.57 
1.52 

1.8 

1.8 

1.75 

1.75 

1.52 


1.6 
1.6 
1.55 
1.65 

1.7 


86 

96 

8 

65 

5 

2 


1.48 

1.6 

8.4 

7.6 

3.6 

2.9 

2.65 

2.86 

7.2 

8.1 

4.4 

3.4 
3.0 
2.86 
2.96 


3. 
o 

2. 
2. 
3. 


1 

9 

76 

6 

2 


5.8 
5.2 
3.8 
3.8 
3.4 


3. 
2. 
2. 
3. 
3. 
2. 


2 

95 

9 

0 

1 

85 


L>ow  gage  heights  can  be  accounted  for  as  resulting  from  storage  at  the  Gainesville  wuter-powor 
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CHATTAHOOCHEE    RIVER    NEAR    VININCiS. 

This  station  was  established  in  1905  at  a  new  iron  highway  bridge  1 
mile  east  of  Vinings  and  about  10  miles' northwest  of  Atlanta.  It  is 
about  10  miles  below  the  developed  power  at  Bull  Sluice. 

The  current  of  the  section  is  fairly  good  and  regular.  The  bed  is 
probably  somewhat  shifting,  but  there  is  a  stretch  of  swift  water 
immediately  below,  running  among  permanent  rocks  wliich  will  prob- 
ably control  the  water  level  at  the  station.  The  left  bank  is  high  and 
"will  not  overflow;  the  right  bank  is  only  about  20  feet  above  low  water 
for  a  width  of  900  feet  and  will  overflow  during  very  high  floods. 

Discharge  measurements  are  made  from  a  bridge  of  two  140-foot 
Bpans,  with  50  feet  of  wooden  approach  at  the  left  bank  and  100  feet  at 
the  right  bank. 

No  gage  has  been  established.  The  effect  of  the  water  power  above 
being  to  cause  a  great  amount  of  fluctuation  in  the  flow ,  the  mean 
daily  gage  height  can  be  obtained  only  by  the  use  of  an  automatic 
recording  gage,  and  until  this  is  installed  the  measurements  are 
made  mainly  as  investigations  relative  to  the  accuracy  of  the  rating  in 
sase  the  original  Chattahoochee  River  station,  which  was  located  at 
Dakdale,  4  miles  below,  should  be  continued  at  this  place.  Gage 
tieights  are  determined  directly  from  the  bench  mark,  which  is  the  top 
>f  the  upstream  end  of  the  second  floor  beam  from  the  left  bank;  eleva- 
don,  31,00  feet  above  the  datum  of  the  assumed  gage. 

Discharge  measurements  of  ChattahoiH'hee  River  mar  Vinings. 


Date. 


Gage  Dis- 

lieight.      charge. 


May  4. 


1905. 


Fret. 
4.51 

august  18 4.  t)8 

angust  18 4. 57 

Deibber  17 3. 43 

Sfovember  27 3. 74 


Sfc.-Jt. 
1,966 
2,  cat 
1.861 
856 
1,002 


CHATTAHOOCHEE    KIVEH    AT    OAKDALE. 

This  station  was  established  at  Oakdale  on  October  17,  1895,  by 
ZJyrus  C.  Babb.  It  is  located  at  the  Southern  Railway  bridge,  1  mile 
^bove  the  mouth  of  Proctor  Creek,  2  miles  below  the  mouth  of  Peach- 
saee  Creek,  one-fourth  mile  west  of  Chattahoochee,  1  mile  east  of  Oak- 
Hale,  and  8  miles  northwest  of  Atlanta.  The  flow  is  obstructed  by 
"^afts,  which  have  to  be  cleared  from  the  channel  occasionally.  The 
idiannel  is  straight  and  the  current  swift.  The  banks  are  subject  to 
Iwrerflow.  The  bed  of  the  stream  is  constant,  and  the  results  are 
!lairly  good  except  at  high  stages,  when  the  water  flow  s  tlirough  the 
■sTestlework, 
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Discharge  measurements  were  made  from  the  railway  bridge,  the 
initial  point  for  soimdings  being  the  end  of  the  iron  bridge  on  the  right 
bank,  upstream  side. 

On  July  1,  1898,  the  location  of  the  station  was  changed  to  Mason 
and  Turners  Ferry,  1  mile  below  Oakdale.  The  gage  at  this  point, 
kno\vn  as  the  ''Oakdale  lower  gage,'*  is  nailed  to  a  tree  on  the  right 
bank,  100  feet  below  the  ferry,  and  set  1  foot  lower  than  the  gage  at  the 
Southern  Railway  bridge.  On  June  1,  1899,  the  lower  gage  was  dis- 
continued and  the  upper  gage  resumed  and  adopted  by  the  United 
States  Weather  Bureau,  the  United  States  Geological  Survey  stiB 
receiving  the  records  and  making  the  current-meter  discharge  meas- 
urements at  tliis  point.  The  gage  noW  used  is  in  two  sections,  the  first, 
reading  from  zero  to  8  feet,  fastened  to  a  willow  tree  100  feet  above  the 
bridge  on  the  left  bank;  the  second,  reading  from  8  to  26  feet,  fastened 
to  an  ash  tree  30  feet  above  the  bridge  on  the  left  bank.  It  is  set  cm 
the  same  datum  as  the  old  wire  gage  of  the  United  States  Geologicsl 
Survey  established  at  that  point  by  Mr.  Babb  in  1895,  and  aboTO 
referred  to.  Its  zero  point  is  753.5  feet  above  sea  level.  The  obserw 
was  J.  B.  Austin. 

Bench  mark  No.  2  is  a  large  bridge  spike  in  a  sycamore  tree  about  50 
feet  above  the  bridge  on  the  left  bank;  elevation,  11.00  feet  above  th« 
zero  of  the  gage.  Bench  mark  No.  3,  determined  by  measuring  down 
to  the  water,  is  the  top  of  the  iron  girder,  40  feet  from  the  initial  pcHftt 
for  soundings,  on  the  upstream  side  of  the  bridge;  elevation,  57.55 feet 
above  the  zero  of  the  gage. 

The  station  was  discontinued  bv  the  Weather  Biureau  on  November 
30,  1904,  but  the  single  daily  readings  for  several  months  before  that 
time  are  not  considered  reliable  as  representing  the  flow  of  the  river, CO 
account  of  the  operation  of  a  large  water-power  plant  above.  Only 
the  records  for  the  first  five  montlis  of  that  year  are  used. 

TIk-  station  was  reestablished  in  1905  at  a  new  iron  highway  bridge 
just  below  the  old  Mason  and  Turners  Ferry,  where  the  Oakda)< 
^ Mower  gage"  was  maintained  as  a  regular  station  during  parts  of  tb 
years  1898  and  1899.  It  is  IJ  miles  below  the  Southern  Railway 
bridge  where  the  Oakdale  station  was  located. 

Discharge  measurements  are  made  from  the  bridge  of  two  130-foo 
spans,  with  300  feet  of  wooden  approach  at  the  right  bank  and  730  fee 
at  the  left.  At  liigh  floods  both  banks  will  overflow  to  the  extent  o 
the  bridge  approaches,  but  can  not  get  beyond  at  either  end.  Th 
current  is  mostly  swift  and  is  irregular  at  places. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which  i 
the  top  of  the  do^^^lstream  end  of  the  second  floor  beam  from  the  rigl 
bank;  elevation,  35.00  feet  above  the  datum  of  the  assumed  gage. 
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Ducharge  meaturtmentt  of  Chattahoochee  ifiver  at  Oakdale. 
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Daily  gage  height,  in  feet,  of  Chattahoochee.  River  at  Oakdale. 
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Daily  ijage  height,  in  feet,  of  Chattahoochei  River  at  Oakdale — Continued. 
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1.4 

27 

.1 

.5 

1.8 

3.6 

5.8 

a  17 

a  5 

44 

23 

i.a5 

1.2 

2  1 

.1 

.6 

1.5 

a4 

49 

5.9 

7.75 

4a5 

21 

1.  25 

1.1 

1.9 

.1 

.5 

1.4 

3.1 

a  5 

8.1 

a  5 

4  5 

205 

1.2 

1.1 

1.6 

.4 

.5 

1.1 

.1.75 

lao 

8.5 

5.9 

.5.1 

20 

1.4 

1.0' 

1.0 

.6 

.4 

.9 

a  75 

lao 

a4 

as 

46 

2  0 

1.4 

.9 

.9 

1.6 

.4 

.8 

6.1 

21.5 

5.9 

7.75 

4a5 

2a5 

1.4 

.8 

.8 

1.5 

.4 

.8 

5.25 

13.4. 

5.5 

7.5 

4  25 

205 

1.4 

.  4 

.   1 

20 

.4 

.8 

47 

9.5 

.5.25 

7.1 

4  1 

2  1 

1.3 

.6 

.  7 

1.2 

.4 

.8 

ix3 

a4 

5.1 

as 

40 

2  15 

1.3 

'    .6 

ao 

.9 

.4 

.7 

4  75 

5.5 

5.0 

5.75 

3.95 

2  75 

1.1 

.5 

1.1 

.7 

.  1 

2  2 

425 

49 

4  95 

5.25 

a9 

48 

1.1 

.5 

.9 

.  7 

.5 

a  4 

4  5 

41 

a25 

5.2 

a85 

40 

.9 

.5 

.8 

.7 

.5 

ai 

5.  5 

46 

lao 

.5.1 

as 

29 

.8 

.5 

.7 

.6 

.5 

24 

49 

5.6 

21.5 

5.0 

a7 

2  25 

.8 

.6 

.6 

.5 

.6 

1.8 

4  75 

7.25 

24  25 

5.25 

a  6 

2a5 

.8 

.6 

.5 

.5 

.6 

1.6 

4  5 

a  1 

11.0 

4  95 

as 

2a5 

1.0 

.6 

.3 

.6 

..5 

1.3 

41 

5.6 

ia5 

.5.0 

a  .55 

2  0 

1.3 

. .) 

.4 

.6 

..5 

1.1 

3.9 

4  9 

1.5.0 

4  95 

a. 5 

1.9 

'1.0 

.4 

.4 

.S 

.4 

1.2 

(•heights  July  1  to  D»*ooinlM^r  31.  1H98,  wm-  n-conled  from  ••<)rtkclal«*  lower  gHK**"  at  Mason  ami 
»  Ferry. 

=•  heights  January  I  to  May  31,  1H!)9.  wptv-  recorded  from  "  Oakdale  lower  gagi?"  at  Mason  and 
I  Ferry. 
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WATEU   RESOURCES   OF   GEORGIA. 


Daily  gage  height,  infect,  of  Chattahoochee  River  at  Oakdale — (Nmtinuctl. 


Day. 


Jan. 


21 3.75 

22 a  6 

2:< ,19 

24 4.25 

2.-> 4  1 

•2«> 4  2.'i 

27 :i7 

2S a  4'; 

2<» a  25 

M) a  5 

31 4(W 

IIKW). 

1 1.  0 

2 7 

.{ o 

4 6 

:. 9 

0 1.2 

7 1.3 

K 1.3 

«.» 1.  2 

II) 1.1 

11 2.0 

12 aw 

13 ao 

14 2.H 

1.-. 2.2 

!♦• 1.9 

17 1.7 

IS 1.8 

19 2.9 

2<) 4  0 

21 :>.  S 

22 4  S 

2.3 2.9 

24 ao 

I't 2.0 

2«i 1.9 

27 1.7 

•*s 1. .-, 

LN 1.  :• 

.30 1.  4 

31 1.3 

I'.KIl. 

1 2.  1 

2 2.  3 

;{ 2.  3 

4 2.2 

:, 2.2 

2.2 

7 2^1 

s : 2.  I 

•I 2.:. 

10 .i  0 

II 9.0 

12 19.9 

13 22.0 

14 Hi.0 

1.-. S.4 

n. '•.  1 

17 44 

is 40 

19 4  0 

20 .3.  .s 

21 a  7 

22 a  7 

23 :i.  4 

24 .1.  7 

^        2.-. as 


Feb. 

Mar. 

Apr. 

May. 

Juiu*. 

July. ' 

1 

Aug. 

Sept.  ! 

Oct. 

Sn\: 

5.25 

8.75 

485 

a  45 

L7o 

Las' 

a4  , 

a4 

a9 

m 

5.2 

7.25 

4  65 

5.5 

1.7 

as 

.4  ' 

.4 

.7 

.9 

,    5.0 

0.5 

4  75 

a6 

1.55 

Z3 

.3 

•3  , 

.6 

1(\ 

'    49 

0.0 

495 

as 

1.55 

1.9 

.2  : 

-3 

.5 

Zi 

4(> 

(15 

7.25 

a  35 

1.8 

.8 

.1 

.3 

.5 

1.7 

ia23 

7.1 

8.0 

a25 

2.05 

2.1 

.2 

.3  ■ 

.4 

ao 

22  13 

<iL2 

&25 

a  15 

2.2 

2.1 

5.2 

.2 

.5 

1'^ 

18.88 

(1.1 

5.  25 

ai 

2.0 

5.9 

a4 

.2 

.5 

■1  - 

'••••• 

7.9 

5.0 

a  2 

1.8 

a4 

L4 

.2  ■ 

.9 

11 

a  45 

48 

ai 

1.6 

as 

a2 

.2 

•  1 

1.H 

1 

12.3 

a4 

a2 

28 

.6   . 

.    ..    . 

1.0 

4  5 

a4 

5.0 

ao 

5.0 

6.0 

20 

21 

14 

1.0 

.\9 

ai 

48 

a? 

4.5 

45 

20 

21 

H 

.9 

4  3 

ao 

45 

40 

ao 

4.0 

20 

21 

i«' 

.9 

ati 

.2.7 

40 

.    47 

7.6 

4.0 

1.9 

ao 

i* 

2.9 

a  3 

2.7 

ao 

1    40 

7.0 

4.0 

1.7 

a4 

■t  - 

a  5 

ai 

2.8 

ao 

'  as 

&5 

as 

1.8 

a8 

li 

ao 

2.8 

ao 

47 

a4 

as 

1.8 

40 

ii 

1.9 

K8 

2.7 

ao 

9.7 

ao 

as 

L8 

40 

i:. 

as 

7.9 

2.7 

2.0 

ia5 

5.8 

ao 

1.7 

a9 

24 

4  3 

a  9 

2.« 

2.9 

ao 

6.7 

ao 

1.7 

as 

H 

7.4 

.'k  5 

ao 

2.8 

,    5lO 

5.6 

ao 

1.5 

as 

H 

H.0 

40 

(14 

2.7 

40 

•    6.4 

ao 

1.5 

a9 

H 

U).  5 

ai 

5.4 

2.7 

1    45 

6.2 

ao 

4.3 

43 

■  i3 

2a7 

a  2 

42 

2.6 

40 

6.0 

,    ao 

R4  ' 

42 

•>  J» 

1(14 

ao 

as 

2.6 

a  5 

4.6 

ao 

ia2 

40 

i: 

uo 

.1.0 

a3 

'2.6 

ao 

44 

27 

8.2 

ao 

i\ 

4.H 

at) 

40 

2.5 

a  5 

>    *-3 

,    ao 

ao 

a  4 

•Jo 

a8 

ao 

(19 

a  5 

,  ^^ 

'    42 

!      4.0 

ai 

a2 

20 

a  5 

4  5 

9.0 

a? 

'  ao 

1    *•! 

1      3.6 

ao 

ao 

l.> 

ai 

.-..  9 

7.3 

ao 

a  5 

40 

'    a6 

28 

ao 

l.'» 

ao 

ati 

a  3 

ai 

8.0 

ao 

ao 

!2L8 

28 

1..'. 

4  2 

4S 

7.0 

a  2 

9.0 

as 

ao 

27 

ao 

1.* 

4  3 

41 

a  3 

a  7 

ia6 

a7 

ao 

2  5 

as 

2.11 

as 

a  5 

lae 

a  9 

18.0 

a  7 

ao 

23 

as 

l-«* 

41 

1.  i 

7.5 

a  7 

17.5 

40 

27 

23 

ao 

l^ 

4  0 

1.  ;> 

(iiO 

a  5 

11.4 

5.0 

27 

20 

ao 

l> 

a  3 

lU) 

.•>.  5 

a4 

ia5 

ao 

26 

20 

29 

•xO 

ao 

4  5 

5.0 

a  2 

7.5 

a6 

2  6 

1.8 

28 

i;; 

4  0 

.'>.0 

ao 

ao 

7.4 

ao 

1.5 

21. 

2.i 

as 

M) 

•2.5 

5.5 

;  lao 

ao 

1.5 

24 

2 1. 

a  5 

•2.4 

ao 

27 

24 

4  3 

2.4 

45 

ai 

as 

1    4.7 

1      26 

ao 

a  7 

1.7 

4  4 

'2.4 

4  5 

:ii 

6.  6 

41 

1      2.3 

ao 

4(1 

1.7 

.\o 

2.3 

47 

ai 

ao 

1  ao 

'      21 

48 

4  2 

1  «■ 

.'•.2 

2L3 

4  5 

ao 

ao 

ao 

L9 

46 

a  9 

l.** 

-  ,').  0 

2.3 

4  3 

ao 

a  3 

29 

1.8 

44 

ati 

1.^ 

• 

47 

•2.  1 

4  0 

2.9 

47 

28 

22 

40 

ai 

l.> 

4.  1 

2.  1 

40 

2.9 

4  3 

28 

9.9 

a7 

29 

1.7 

4  0 

2.  1 

a7 

ao 

40 

,    ^7 

,    a2 

a  6 

28 

1.7 

4  2 

•>  «> 

a  7 

ao 

a(i 

'    27 

ao 

a6 

2S 

1.7 

4  1 

a  3 

a  7 

ao 

a  4 

2  6 

29 

a  6 

27 

L7 

4  0 

»■». .'» 

a  7 

ao 

a  2 

26 

a.  7 

as 

27 

L7 

ar, 

fi.  .-1 

a4 

ao 

a  4 

2  5 

40 

a7 

27 

Lti 

.a  2 

4  4 

12.0 

a  I 

as 

22 

42 

aa 

as 

L«- 

a  1 

a  4 

«.».  ."i 

ao 

.M 

21 

1      4.4 

a9 

a2 

!.•» 

;i.o 

a  2 

7.0 

ao 

lao 

21 

6.6 

a7 

29 

\.^ 

2.9 

a  2 

.-).  3 

•2.9 

9.8 

22 

9.8 

a  7 

28 

L7 

2.9 

ao 

.'».  0 

2.S 

8.3 

9.1 

las 

as 

2S 

l.«< 

2.S 

;•.(» 

•i.  1 

2.  S 

7.1 

ao 

9.3 

14  6 

2  8 

l.»> 

2.S 

ao 

1 .  • 

2.7 

4  2 

a  9 

9.2 

7.2 

27 

1.7 

2.7 

3.0 

7.0 

a  2 

a  9 

9.0 

9.8 

43 

27 

1.0 

2.7 

a  2 

.'..s 

7.  1 

a  7 

4  2 

las. 

a9 

27 

l.s 

2.  ♦! 

3.  2 

a(» 

1\7 

a  5 

ao 

17.6 

ao 

2  3 

LT 

2<1 

3  1 

.-.,4 

•21),  0 

a  4 

29 

19.8 

as 

23 

l.S 

2.."> 

a  2 

.\  1 

7.  S 

a  2 

2  7 

1&4 

as 

21 

l.S 

2.  S 

.*).  3 

4S 

ao 

a  2 

26 

ia3 

a6 

20 

L> 

APALACHICOLA.  DBAIKAOE  BASIK,  STBEAM  FLOW. 
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oily  gage  height  j  in  feet,  of  Chattahoochee  River  at  Oakdale — Continued. 


Jan. 


ar> 
a(f 
a4 
ai 

4.0 
4.3 


9.2 
tlO 
5.  1 
42 
a  7 

a2 
ai 

2.8 
2.5 
2.3 

2.3 
Z3 
2.3 
2.1 
2.1 

2.1 
2.1 
2.1 
23 
2.2 

2.6 
2.6 
2.5 
2.4 
2.4 

2.4 
2.4 
218 

ai 

40 

4.6 


Feb.  liar.   Apr.  May. 


2.5 
2.4 
2.4 


4 

a 

2. 
2. 
2 


3.0 
3.2 

ai 

28 
28 

ao 
ao 

28 
28 

ao 


ia5 

\.% 

2a5 

45 

17.0 

42 

9.5 

a5 

7.3 

ai 

&0 

ao 

5.2 
4 
4 
4 


6 
4 
1 


48 
49 
49 
5.0 
4  4 


11.4 
8.0 

a2 

5.6 
48 

46 
44 

41 
41 

a8 


3. 
3. 
4 
4 

a 

a 
a 
a 
a 
a 


a6  a8 

as  42 

2a2  a4 

21. 0 

21.7 

9.8 


a6 
a6 
a6 
a4 
a5 


5.2 
40 

a7 
ai 
ai 

7.1 


7.2 

25.0 

7.1 

a4 

l&O 

2a8 

a4  1 

as 

19.2 

ia3 

a2; 

as 

8.6 

7.1 

5.8 

ao 

ao 

7.8 

&2 

ae 

27 

as 

42 

28 

a6 

42 

28 

5.5 

as 

.28 

48 

as 

28 

5.7 

as 

ao 
ao 
a5 
a5 
a5 

ao 
as 
ao 
ao 
ae 

3.8 
3.8 

as 
as 
a5 


a 
a 
a 
a 
a 


Jan.  !  Feb.  Mar. 


2.6 

2.8 

ai 

2.8 
2.5 
2.4 
2.6 
2.8 
2.7 
2.5 
3.3 
4.0 
4.9 
3.8 
3.2 
2.8 


3 

2 

3 

7 
10 

0 

7.7 
18.0 
15.6 

7.8 
11.0 
16.0 
10.6 

4.7 

5.8 

5.8 


19.4 

1.0- 

12.0 

7.2 

1.5 

6.6 

2.0 

5.8 

2.0 

0.4 

ao 

5.8 

2.0, 

5.8 

5.5 

7.4 

12.4 

15.0 

11.4 

7.7 

6.8 

6.0 


I 


Nov.   Dec. 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.2 
1.2 
1.0 
1.3 
1.5 
1.5 
1.3 


1.5 
1.5 
1.3 
1.3 
1.5 
1.4 
1.3 
1.2 
1.2 


Juno.    July,  i  Aug.     Sept.  i  Oct 


a2 

a2 
a2 
ai 
ai 
ai 


Nov.  i  Dec. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2r>. 
27. 
28. 
29. 
30. 
31. 


:  n- 


49 
42 

a9 
a9 

as 


a2 
ai 
ai 
ao 

28 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


4  2 

a4 

40 

a6 

41 
44 
42 
42 

as 

as 
ao 

2  8 
2  8 
28 


Day. 


1903. 


2  6 
26 

a4 

28 
26 

24 
24 
21 
21 
1.8 

1.8 

a6 

24 
22 
26 

2  4 
2  2 
21 

1.8 
1.8 

22 
20 
1.9 

1.8 
1.8 

l.S 
1.8 
2  6 
2  7 
2  5 
2.1 


21 
1.9 

1.8 
1.8 
1.8 

1.8 
L9 
1.9 
1.8 
1.8 

1.9 
LS 
L8 
1.8 
1.7 

1.7 
1.7 
1.7 
1.7 
1.8 

1.8 
1.8 
1.6 
1.6 
1.6 

1.6 
1.5 
1.8 
27 
26 
2  4 


24 

lai 

2  8 

9.8 

26 

9.1 

27 

a7 

ai 

as 

ao 

ao 

a4 
ai 

29 

a2 
ae 


2 
2 
2 
2 
2 

2 
2 
2 

a 
a 


28 
23 
23 

48 

a5 


2. 
2. 
2 
2 
2 

2 
2 
2 
2 
5. 


5.8 
40 
7.9 
5.2 

ai 


20 

1.8 
1.7 
1.7 
L7 
1.7 


Jan.  ;  Feb.  Mar. 


2.5 
2.4 
2.2 


2. 
•> 

««  • 

2. 

1. 
2. 
2. 
2. 


2.0 
2.3 
2.7 
4.5 
3.4 


24.0  I  5.9 

25.6  4.8 

9.4  4.6 

4.9  5.0 

2.7  11.4 

3.0  13.0 
3.2  21.0 
3.7  23.4 

4.1  22.4 
3.7  I  8.8 

4.2  7.5 
11.4  6.8 

10.8 

10.6 

15.H 

I 


1.8 
1.6 
1.5 

L4 
1.8 
21 
1.9 
1.4 

1.6 
1.2 
1.4 
1.5 
1.6 

1.2 

1.0 

.8 

.7 

.5 

.8 
.9 
1.0 
.9 
.7 
.5 


1.8 
1.7 
1.7 
1.7 
1.6 


21 

.8 

1.5 

.7 

1.6 

.7 

LS 

.5 

1.5 

.5 

1.6 

.7 

21 

.9 

.8 
1.0 
1.2 

1.3 

1.0 

.9 

.7 

.6 

.8 

.9 

1.3 

1.0 

1.1 

1.0 
.8 
.8 
.9 

1.0 

48 
43 

ae 

1.9 
1.6 


1.3 
1.7 


5 
5 


1.5 
1.3 


1.0 
1.0 
1.0 


1.8 

1.8 

24 

22.0 

27.0 

iio 


24 
26 
7.0 
&6 
49 

41 

as 

24 
L9 

1.8 

L6 
1.6 
1.8 
1.6 
1.7 

5.4 
7.0 

ao 

40 

27 


a 

2 
2 
2 
1. 


1.7 
1.6 
1.7 
20 

a4 
ao 


Nov.   Dec. 


1.3 
J. 3 
1.3 
1.5 
1.6 
1.6 
1.5 
1.5 
1.5 


1.3 


19S  WATER   RESOURCES   OF   GEOBOIA. 

Itailg  ijagr  height,  in/irl,  of  ('haUahoochte  Rirrr  at  OoUnfc— -Continued. 
Iia]-.  .Inn.  .  VA..  i  Mur.      Apr.  I  Uay.  I.         Iia>-.         .  Jan.  '    lp)>.  i  Mar.  .  Apr.    Mi. 


"I 


I 


M 

as 

■iii 

£::::;:::::: 

nil  lalihi/nr  Chatlahoarhir  Rirrr  at  OaUalf. 
XTOHt^K  l.i,  IMS.  TO  I>K(;EUKER  31,  lWU.<i 


)  PRrKMIIKR  II 


(n^. 


fin.  '  atf.-fi.  I 

2.M  ■     i'.ZU    I 

■i.-ja        a.mi   ! 

:!.30  ;      I,37T 
2.M  l.Ui 


TWO 
7.310 
7.4S0 


APALACHICOLA   DRAINAGE   BASIN,  STREAM   FLOW, 

Rating  tabla/or  ChaUahoocitee  River  al  Oakdalr — Continued. 
JANUARY  1  TO  JUNE  30,  WB8." 


be^t. 

Dta- 

Fr'!^ 

"'S« 

«) 

1-70 

..» 

»2». 


bright,   I  clU 

'a  •«■ 

"  -  I    n.sxa 
in' 530 


■I'.OOO    \\      AM 

■!.\m  '1     6.20 


I,  TO  HAY  ai,  ins.* 


ir7,Hoo 
snlwu 

31>T(» 


),  TO  DECEMBER  .11,  imD.' 


m 

130 

\'m 

i'li 

^!i 

stine  curve  la  a  tangent. 


I  Aliovcttujtc  height  6.0  teei 


Di'aMthi'UliJpiti'HjIr 


200 


WATER   RESOURCES   OF   GEOROIA. 


Rating  tables  for  Chattahoochee  River  at  Oakdale — Continued. 

JANUARY  1  TO  DECEMBER  31.  lOOl.o 


Gam* 
height. 

Dl«-      ' 
charge.  1 

Sec.-fl. 

'     Gage 
,  height. 

Dis- 
charge. 

Sec.'ft. 

,  heigut. 
Feet. 

Dlfl- 
chaige. 
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'I  Uotwt'(>ii^M);i'h(>iKhis4.'i0aii«i  U.OTt'ri  t  ho  rating  cur vo  is  a  tangent,  the  dUlereiMse  being  114 per  Kill 
Aliovf'pip-  hri);ht  14. 0  fort  tho  I'.MM  nitiii^ curve  has  Immmi  uhihI  to  obtain  reviaed estiinate«  («*  1901. 

b  l{i<twi-«'nKiip'h<-i^hts4..*>aniI  1 4.0  foi>tl  ho  iiUn'otabh'i.s  them  mo  as  the  1001  table.  Above  gagv'bPi; 
1 4.0  ff<-t  1  ho  1904  rating  curvo  has  Iktii  us«<'(1  to  obtain  n*vis(Hj  OMtimatea for  10Q8L 
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Estimated  monthly  discharge  of  Chattahoochee  River  at  Oakdale. 

[Drainage  area,  ly/iGO  squaro  miles.] 
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Dischai^  in  secona-feet. 

Run-off. 
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Mean. 
1,038 

Sec. -ft.  per 
sq.  mile. 

0.67 

Depth  in 
inches. 
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1.03 
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33.975 

3,256 

28.48 

6,675 

3,712 

2.38 

2.75 

26,r<95 

3,350 

8,511 

5.46 

5.68 

'29,425 

4,337 

9,178 

5.88 

6.77 

14,800 

3,9t'>2 

5,931 

3.80 

4.24 

5,800 

2.385 

3,280 

2.10 

2.43 

4,930 

1,740 

2,310 

1.48 

1.65 

6,450 

1,220 

1,948 

1.25 

1.44 

5,420 

870 

1,506 

.97 

1.12 

4,700 

910 

1,413 

.91 

1.01 

2,100 

870 

1,175 

.75 

.86 

3,000 

1,000 

1,408 

.90 

1.00 

7.200 

1,160 
870 

1.050 

2,^2 

1.44 
2.^ 

1.46 

1.66 

29,425 
6.300 

3,. 551 

30.61 

2,275 

1.68 

28,(>.')0 

1,'280 

5,929 

3.80 
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Etiimalid  mintihlij  ilitchanif.  of  Ckaliahoochet  hirer  at  OakHaU — Tnntitiued. 

I{iin'<11 

Ehf.-n.wr   It^> 
■q.  mlk.      intTL 


Uuiniiim.    Ulnlmmn.  I    Unn. 


ApnI.. 
llij... 


^■.m. 

1.04 

4H.MI0  . 
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*.4m 

3.SK 

>» 

lan 

.«, 

■u 

1.94 

-■' 

i.eio  I      i,«« 


iiofthpUOIntlngciir 


CUATT-VliririClIKE    IlIVKR    AT    WEST   POINT. 

'Diis  Station  was  i-.stHhlishcd  .liily  :H).  18!>6,  by  U.  R.  Ilali,  and  iht 
^ii<:i'  is  now  nminliiiiioil  liy  tlic  I'liilcd  States  Weather  Bureau.  Il 
is  loiiitcil  al  till'  AIoiitfTtiiucry  stn-ct  wa^ruii  bridge. 

Till-  (-hiiiiiK'l  is  strni<:lit  for  about  2.I)IH}  fevt  above  and  3,000  ftd 
bi'hiw  the  sliuion.  Tin'  i-um'ut  bas  a  fair  velocity,  except  at  kw 
stat:i>s.  'I'bi'  ritrlit  bank  is  hijrii  and  ovci-flows  only  at  hufU  wat«. 
w'Ik'ii  [Host  of  tlic  town  is  icivert'il.  Tbi>  left  bank  is  soniewnat  bv« 
nn<l  .ivcrfl.iws  f.ir  ab.nit  Sdil  feet  at  a  fjage  height  of  20  feet.  Thf 
bed  nf  I  lie  stroant  is  of  sand  and  ^nivcl  and  istinstable 

'Dii'  lirid^c  froni  wlii<'li  d i sc I la !*>;(<  niea.surementa  are  made  U  io 
tbrci'  spans,  witli  sbort  a|>|>r<iii('bes  from  each  end.  The  flmtr  nf  tbr 
lii'id-:!'  is  about  J I  fi'd  hIkivc  low  water.     The  initial  point  for  sound- 
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'ings  is  the  end  of  the  hand  rail  on  tlie  right  hank,  (lo\i~nstream  side 
of  the  bridge.  A. standard  chain  gage  is  fastened  to  the  outside  of 
1  the  iron  railing  of  the  downstream  footway  at  a  point  122  feet  from 
"the  initial  point  for  soundings;  length  of  chain,  29.26  feet.  Bench 
marks  were  established  as  follows:  (I)  The  top  of  the  downstream 
;end  of  the  second  iron  floor  beam  under  the  bridge  floor  from  the 
:right-bank  end  of  the  bridge;  elevation,  24.19  feet.  (2)  The  top  of 
;  the  thirty-eighth  milepost  on  the  Franklin  and  West  Point  survey  of 
'the  United  States  Engineers.  This  post  is  a  cast-iron  cap  6  inches 
-.square,  set  in  concrete,  approximately  on  a  level  with  the  ground, 
;  and  marked  "U.  S.  38."  A  raised  point  in  the  center  of  the  cap  is 
-the  l>ench  mark;  elevation,  15.68  feet.  The  location  of  this  post  is 
=■  on  the  right  bank  of  the  river,  340  feet  upstream  from  the  w^on 
'  bridge  and  50  feet  from  the  edge  of  the  river  and  60  feet  south  of 
■  the  Episcopal  Church. 

Dudiarge  mta$ureme7U>  of  CbalU^oochet  River  at  Weit  Point. 
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Daily  tjayr  height,  infect,  of  Chattahoochee  River  at  We*t  Point. 
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5. 5 
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24 

..      4.S 

.-..  r. 

N. .". 

3.K 

.     2.7    ,     2.5 

4.4 

0.1 
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:i.  7 
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27 
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■M 

3.  2 



4.0 

1  •       >  ■   ■  ■  . 

2.il'>    

* 

2.8 

1.9 



1.3 

ji 

1  >'.<  . 
I 

2.  4 

3.0.'. 

2.3 

li.  3 

1 
3.2         1.7 

1.25 

.    3.4 

3.  <..  1 

l.S 

*"  jr 

•> 

2.  ;t'. 
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.'..1 
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3.9 

1.8.-. 
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•>     •! 

2.S 

2.3 

3.  4 

X  15  1     1.  (V.S 
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12.0 

2.9 

4 

•  J     ■) 

2.  r. 

2.S 
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3.(i     1     1.(0 

1.1 

0.0 

14.5 

5.t> 

.'> 

1    <) 

2.  2 
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7.0 

2.  S     ,     1.5 

Lft-i 
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15.3    1 

II.O 

2.  I.-. 

■>  >» 

3.1.-. 

9.  2 

2.ii          1.5 

2.2 

9.15 

ia2  ! 

14.5 

■    •           .        ... 

2.  1'. 

■1  •» 

3.0 

9.  ."• 

2.  4         1.  45 

2.35 

.    &2 

17.5    ! 

12.0 

s 

.  .  .      2. 1:. 

2.1 

2. 9 

S.2 

2.3    '     1.45 

2.7 

0.3 

9l0    1 

lao 

'.» 

.    .      2.  1.-. 

2.  I 

2. .-. 

(>.0 

.     2.3    ■     1.4 

3.5 

'    5.1 

«V.2 

lao 

H> 

.    .       2.  1 
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4.0 
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1 

7.5 

3.r>  *' ' 

11 

2.  1:. 
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.'..  0 

2.2          1.4 

3.3 

8.0    1 

4.0 

4.1 

A. ..'        , 

■i.<>    { 

11  ti 

12 

:{.  1) 

2.1 

2.1 

3.  5 

2.2         1.4 

3.0 

H.4 

3. 75 

3.9 

l.i 

.  .      2.  7.". 

2.11.'. 

2.1 

'     2.<».', 

2.2    -     1.(1 

2.8 

6.75 

3.0    1 

3.2 

14 

2.  r. 

2.U'. 

2.1 

2.  S 

2.2     1     1.(15 

2.7 

.■i.2 

3.4 

3L2 

i:. 

...      2.«. 

■ll) 

X  3 

>     2.  JJ 

2.  15|     1.9 

3.0 

.    *® 

3.4 

3.15 

n. 

. . .      2.  7.-. 

2.0 

3. 2 

2.4 

,     2.15  ■     2.0 

;t.3 

1 
4.0 

1 
3w4 

3.0 

.V...     •' 

17 

. .      2.  y 

2.0 

3.0 

2.4 

,     2.15        1.8 

4.0 

4.1 

3w2 

3w0 

\s 

2. 9.'i 

2.  1 

2.  S 

2.  x; 

,     2.15  ;     l.,S 

Xi\ 

5.0 

3w0 

5.0 

\\» 

. . .      2.  7:. 

2.«1 

2.tl 

2.  :i.-. 

'     2.1          1.7 

3.0 

4.2 

X4 

5.5 

2f) 

2. 7 
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ige  height,  in  feet,  of  Chattahoochee  River  at  West  Point — Continued. 


1 
Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

.      2.8    ' 

2.5 

2.15 

2.75 

•  2.1 

1.5 

2.2 

3.5 

1.9 

4.9 

4.8 

3.25 

.      3.2 

2.5 

2.15 

2.6 

2,1 

1.75 

2.3 

3.4 

1.9 

4.8 

4.3 

4.0 

.      2.8 

2.5 

2.15 

4.0 

2.0 

2.0 

2.4 

3.3 

1.9 

4.5 

4.0 

5.65 

.      2.9    1 

2.5 

2.15 

7.0 

1.9 

2.1 

4.0 

3.25 

2.9 

4.5 

3.7 

.5.0 

.      2.9 

2.45 

2.1 

5.3 

1.85 

2.0 

7.6 

3.2 

3.0 

4.0 

3.7 

4.5 

.      3.0 

2.4 

2.1 

4.0 

2.5 

2.1 

5. 5 

3.2 

2.75 

3.0 

3.7 

4.4 

.     rt.O 

2.3 

2.1 

a6 

2.0 

2.2 

4.1 

.5.6 

2.5 

.3.4 

a66 

4.2 

.      5.5 

2.3 

2.1 

3.4 

1.8 

1.75 

4.0 

10.0 

2.05 

3.4 

3.6 

4.0 

4.  a'l 

3.2 

3.4 

1.7 

1.5 

5.6 

5.4 

1.9 

3.4 

3.8 

3.8 

.      .1.6 

4.1 

3.2 

1.7 

1.4 

6.0 

3.8 

1.8 

3.38 

a? 

a.8 

.      3.1 

4.3 

1.7 

4.2 

U.5 

.•«.... 

3.38 

a  75 

4.3 

4.5 

14.5 

10.0 

4.3 

3.6 

3.0 

2.5 

2.4 

1.1 

2.1 

4.4 

.      4.35  1 

4.65 

12.7 

7.7 

4.2 

3.3 

2.8 

2.3 

2.0 

1.3 

2.1 

4.3 

.      4.2 

10.2 

6.5 

7.0 

4.1 

3.2 

2.7 

2.8 

2.9 

1.3 

1.9 

3.4 

-      4.1 

8.3 

5.8 

7.15 

3.9 

3.1 

2.5 

2.8 

2.4 

1.1 

1.9 

3.4 

.      4.0 

7.2 

6.4 

6.7 

3.8 

3.0 

2.4 

2.7 

2.1 

1.4 

1.9 

3.4 

.      4.0 

5.8 

7.0 

6.4 

.3.75 

3.0 

2.4 

2.8 

3.0 

1.5 

1.9 

3.2 

.      5.5 

9.1 

6.1 

6.9 

3.75 

2.9 

2.4 

2.8 

2.9 

1.8 

1.9 

3.1 

-!     5.75^ 

13.3 

5.6 

7.3 

3.7 

2.8 

2.8 

2.7 

2.0 

2.4 

1.9 

3.1 

-      5.5 

13.0 

5.2 

6.8 

3.8 

2.8 

2.9 

2.4 

1.9 

2.7 

1.9 

2.9 

.      5.6 

9.05 

5.0 

6.3 

4.0 

3.0 

3.0 

2.3 

2.9 

2.0 

1.9 

2.6 

J     7.0 

6.3 

4.9 

6.0 

3.8 

3.1 

3.2 

2.1 

2.5 

2.3 

1.9 

2.4 

.      8.8 

5.9 

4.85 

5.4 

.3.7 

3.2 

2.5 

2.2 

2.1 

2.3 

1.9 

3.5 

.      5.9 

5.2 

4.9 

5.15 

3.65 

3.8 

2.3 

2.3 

2.4 

2.1 

1.9 

4.0 

.1     5.4 

4. 75 

5.0 

5.1 

3.65 

4.0 

2.3 

2.4 

2.6 

1.9 

1.9 

4.6 

6.0 

5.0 

5.1 

5.a5 

3.65 

4.1 

2.3 

2.0 

2.8 

2.4 

2.1 

4.1 

.      5.2 

5.2 

10.5 

5.0 

3.6 

3.6 

2.1 

2.5 

2.4 

2.5 

2.2 

3.6 

.      5.0 

5.1 

12.3 

4.95 

3.6 

3.1 

2.3 

3.0 

1.6 

2.3 

2.2 

3.1 

.      4.9 

4.6 

13.5 

4.9 

3.5 

3.0 

2.3 

3.2 

1.6 

2.3 

2.1 

3.0 

.      4.75 

4.3 

12.1 

4.8 

3.2 

2.9 

2.6 

2.9 

1.6 

2.6 

2.1 

2.8 

-      4.5 

4.0 

10.75 

4.6 

3.1  / 

2.8 

2.7 

2.4 

1.5 

2.9 

2.1 

2.8 

.      4.2 

3.75 

8.2 

4.45 

3.1 

2.8 

3.0 

2.6 

1.7 

3.3 

2.1 

2.8 

.      4.1 

.3.6 

7.5 

4.6 

3.05 

2.6 

.3.6 

2.9 

1.9 

2.4 

1.9 

2.8 

.      4.05 

3.6 

6.9 

4.65 

3.a5 

2.5 

4.2 

3.0 

2.3 

2.4 

2.0 

3.2 

.      3.9 

3.5 

7.2 

4.7 

4.8 

2.7 

4.7 

3.2 

1.1 

2.3 

2.2 

6.0 

.      3.6 

3.5 

7.0 

4.8 

4.1 

2.9 

3.6 

3.5 

1.2 

2.6 

3.0 

5.7 

.      .3.6 

3.5 

6.5 

5.6 

3.8 

3.4 

.3.0 

2.0 

1.2 

2.1 

3.1 

5.6 

.      3.5 

10.7 

6.2 

6.a5 

3.6 

3.5 

.3.2 

2.5 

1.2 

2.0 

3.4 

4.1 

.     3.65 

15.2 

6.15 

5.1 

3.4 

3.2 

5.9 

3  1 

1.3 

2.1 

3.2 

.3.6 

.      3.75 

6.8 

5.0 

3.3 

3.0 

3.3 

3.6 

1.8 

2.1 

3.5 

3.4 

.      4.0 

6.3 

4.7 

3.25 

3.2 

2.9 

2.9 

1.9 

2.2 

4.2 

3.3 

.      4.75 

7.15 

4.0 

2.7 

2.1 

2.1 

3.2 

.      3.0 

2.8 

5.9 

4.1 

4.9 

3.4 

6.3 

6.4 

4.1 

2.6 

2.8 

3.7 

.      2.8 

2.6 

4.7 

4.1 

4.8 

3.3 

9.4 

5.7 

6.1 

2.5 

2.7 

3.2 

J    2.5 

2.4 

4.6 

4.05 

4.6 

3.3 

7.8 

5.0 

4.6 

2.5 

4.6 

3.1 

.      2.5 

3.0 

.5.0 

4.05 

4.4 

3.6 

7.0 

4.5 

3.2 

2.6 

4.2 

3.9 

.     2.4 

3.0 

4.8 

4.0 

4.3 

5.0 

6.5 

4.0 

3.0 

3.8 

4.3 

4.5 

.'    2.8 

4*6 

4.5 

3.95 

4.2 

4.8 

6.2 

3.6 

2.9 

4.0 

3.6 

.5.8 

.      2.9 

4.5 

4.2 

3.9 

4.0 

4.3 

5.4 

3.4 

2.8 

4.2 

3.4 

6.9 

2.8 

4.2 

5.0 

,3.9 

3.8 

5.1 

5.0 

3.2 

2.7 

3.7 

3.2 

4.6 

2.8 

4.6 

8.1 

,3.85 

,3.6 

8.1 

5.1 

3.1 

2.6 

3.5 

3.1 

3.9 

2.7 

7.3 

7.5 

3.8 

3.6 

8.5 

4.2 

3.0 

2.5 

3.4 

.3.0 

3.6 

3.4 

8.6 

6.3 

4.9 

.3.5 

5.8 

4.0 

2.9 

2.4 

3.4 

3.0 

,3.3 

4.7 

12.2 

.5.6 

6.1 

3.4 

4.6 

3.6 

2.8 

2.3 

3.6 

2.9 

3.2 

4.4 

19.12 

4.7 

6.7 

3.4 

6.5 

5.4 

3.4 

2.2 

3.8 

2.9 

3.1 

4.7 

19.5 

4.5 

6.0 

3.4 

3.9 

5.0 

3.8 

2.3 

3.7 

2.8 

4.9 

4.9 

18.5 

4.3 

5.5 

3.3 

4.2 

4.8 

3.0 

9.2 

3.2 

2.8 

4.2 

4.6 

12.4 

4.5 

4.2 

3.3 

6.4 

4.5 

3.0 

12.6 

3.0 

2.7 

3.7 

3.7 

5.9 

4.3 

4.0 

3.2 

6.0 

4.3 

2.9 

8.8 

.3.0 

2.7 

3.5 

3.4 

5.5 

4.1 

6.0 

3.2 

7.0 

4.1 

2.9 

8.0 

2.9 

2.7 

3.3 

3.9 

4.7 

.5.0 

7.7 

3.7 

8.4 

4.0 

2.8 

.5.7 

2.9 

2.7 

3.0 

'.      4.6 

4.5 

5. 2 

S.5 

3.6 

r.o 

.3.8 

2.8 

4.3 

2.8 

2.7 

.5.8 

4.8 

4.6 

.5.2 

7.4 

3.5 

4.5 

.3.6 

2.8 

3.2 

2.8 

2.6 

6.5 

6.1 

4.6 

6.3 

7.0 

3.4 

3.8 

3.5 

2.8 

3.0 

.3.0 

2.8 

6.4 

4.2 

4.7 

6.2 

7.5 

.3.4 

4.6 

3.8 

2.9 

2.9 

4.6 

2.9 

6.0 

3.8 

4.8 

,5.8 

7.0 

.5.0 

16.4 

3.7 

3.5 

2.8 

.5.0 

3.0 

5.3 

3.7 

4.8 

6.1 

9.2 

4.4 

17.8 

3.6 

3.8 

2.8 

4.9 

3.2 

4.8 
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WATER    RESOURCES   OF   GEOBOIA. 


Daily  gmje  height,  in  feet,  of  Chattahoochee  River  at  West  Point — C^ontinu*** 


Day. 

,  Jan.  1 

3.3  ' 

3.2' 

Fi.'b. 

1 

1 

5.0  1 
4.6, 
4.9 

4.7  ' 
4.6  , 
4.6  ' 

12.6  - 
1.3.8  ■ 

10.2  ' 

«i.4   1 

6.3 
7.0  i 
6. 5 

6.2  ' 
«i.O 
5.4 
4.8 
4.5  1 

4.4  ' 

4.3  , 
4.2 
4.2  ' 
4.0 

3.9 
3.9 

3.8  ' 
3.8 
4.0 

4.2 
4.0 
3.9 

7.  7 

1.1. .» 

17.1 

14.9 

9. 2 

7.  .*• 
.V4 
.'■..2 
4.7 
4.3 

4.0 
4.0 
4.0 
3.9 
4.r, 

.'..  3 
4.9 
4.3 
4.4 
4.9 

4..') 
t.2 
4.1 
4.0 
t.i. 

4.7 

4  9 

is.O 

Mar. 

(').  5 
5.8 
5.4 
5.3 
5.1 
4.5 

4.7 
4.6 
4.4 
4.2 
4.0 

3.9 
3.7 
3.5 
3.5 
3.4 

4.1 
4.2 
4.5 
4.0 
3.9 

3.7 
.3.7 
3.6 
3.4 
3.4 

3.6 
3.S 
4.0 
4.3 
4.0 

.3.9 
9.  ti 
12.1 
13.0 
,^.9 
7.K 

20.0 
17.3 
17.  <i 
l.'i.9 

S.4 

0.7 
5.9 
5.  tl 
5.4 
5. 2 

.-..0 
4.9 
»i.  3 
.'».  9 
«1.  1 

S.7 

10.2 

11.4 

s.  .s 

7.«) 

.'i. ."» 
.-).  3 
4.9 
5  1 

r,.  0 

•  i.2 
•4.  \ 
11.4 
14.9 
14.9 
14.6 

Apr.   ' 

8.0  , 
6.0 
4.8  ■■ 
4.5 
5.2  ' 
1 

7.8 
6.7 
6.2 

10.3  ' 

8.6  1 

6.4  1 
6.2 
6.0  ' 
.'i.l  , 

4.6 

4.0 

3.8  , 
5.2 

10.4  I 
8.5, 

6.9  1 
6.0  , 
5.2  ' 

7.0  1 

6.2  ' 

5.5  1 

5.0  , 

4.8  ' 

4.6 
4.4  ' 
4.2  , 
4.1 

4.1  : 

14.0 
S.3 
6.1 

.•).  3 

5.4  • 
.->..) 
6.2 
5.1   . 
4.9 

4.7 
4.7 
4.0 

4.:. 

4.5 

4.5 
4..1 

4.9 
4.7 

4. 5 
4.3 
3.9 

3. 9 
3. 9 

3.  s 
3.S 
3.9 
3.9  ' 

May. 

_ 

4.2 
4.0 
3.6 
3.5 
3.4 
3.4 

4.0 
4.0 
4.0 
4.0 
4.0 

3.9 
3.9 
3.9 
3.9 
3.8 

.3.8 
3.8 
3.8 
3.7 
3.0 

3.8 
3.8 
4.0 
4.2 
4.5 

S.4 
15.7 
17.2 
12.8 
10.5 

6.2 
5.5 
5.0 
4.3 
5.6 
7.0 

4.0 
4.0 
4.7 
4.4 
4.0 

3.9 
3.8 
3.7 
3.8 
4.0 

3.9 
3.S 
3.S 
3.7 
3.6 

4.4 
4.2 
3.9 
3.8 
3.7 

3.  <1 
3.  5 
3.  5 
3.4 
3.3 

.{.  3 
3.  A 
3.2 
3.1 
3.0 
2.9 

Juno. 

14.6 

12.2 

8.4 

5.6 

6.7 

6.7 
6.0 
7.1 
6.9 
5.8 

5.5 
6.4 
5.9 
4.7 
4.2 

4.0 
3.8 
4.0 
4.9 
4.7 

7.9 

7.0 

7.4 

,      0.2 

'      4.5 

4.2 
4.0 
3.9 
3.8 
3.7 

i  3.7 
4.7 
4.2 

1  4.0 
3.8 

1 

1      4.6 
1      3.5 
'      3.3 
1      3.1 
2.9 

1      2.9 

2.S 
1       2.  H 

'  H:i 

1 

1      -*•  • 
2.6 

2.6 

,      2.0 

2. 0 

2. 5 
2. 5 
2.9 
2.7 

2.S 

2.9 
2.8 
2.7 
2. 5 
2.4 

2.3 
2. 3 
2.2 
2.2 
2A 
1 

July. 

3.6 
4.0 
6.1 
6.7 
12.6 
9.2 

3.9 
4.5 
5.0 
4.9 
4.2 

3.7 
3.5 
3.3 
3.2 
3.1 

3.0 

3.0 

3.0 

•      2.9 

,      '^-^ 

,  3.4 
6.6 

'  3.4 
3.1 
6.4 

4.2 
3.9 
3.7 
3.2 
,      3.0 

,      2.9 
2.8 
,      2.8 
1      3.9 
1      4.1 
,      4.0 

2.0 
2.0 
,      1.9 
2.7 
2.5 

'      2.8 

2.6 

2.4 

'      2.3 

,      2.2 

.3.2 
.3.0 
3.6 
3.4 
3.2 

.3.1 
3.0 
3.9 
3.6 
3.3 

3.8 
3.4 
3.3 
3. 2 
2.0 

1.9 
1.9 
1.8 
2.0 
2.2 
2!  4 

Aug. 

1  Sept. 

Oct. 

i 

i  No\ 

1900. 

2(i 

27 

3.4 
3.2 
3.0 
2.9 
3.3 
3.9 

3.6 
3.0 
2.9 
2.8 
2.9 

3.0 
4.8 
6.4 
6.0 
4.0 

1      3.9 
5.3 

'      4.2 
,      4.0 
'      3.8 

'      6.8 

1    10.4 

7.6 

!    10.1 

6.5 

8.2 

14.1 

17.1 

j    13.6 

i   ^T 

'  6.0 
5.8 
5.3 

1   5.5 

'   3.1 

,   2.3 

2.1 

1   2.0 

1   2.4 
'   3.1 
1   2.4 

1   1.8 

2.0 
.   1.8 

2.1 
1  2.3 
1   2.0 

1.7 
2.0 
'   2.1 
1.0 
1.6 

1.6 
1.6 
1.8 
1.5 
1.4 

1.2 
1.3 
1.5 
3.0 
4.1 
,   3.0 

1 

!     2.7 
2.7 
2.7 
2.6 

i    .2-« 

5.8 
5.6 

4.  A 
3.9 
3.8 

3.S 
3.0 
3.5  . 

3.4  I 
3.3  ! 

3.1 
3.1 

4.7  j 
4.0  1 
3.9 

3.4' 
5.0  , 
10.4  ' 
12.7 

7.8 : 

4.8  . 
4.1 
3.8  1 

3.0  ' 
3.4 

3.4 
3.3 
3.3 
3.8 

3.5  1 

1 

2.8 
2.2 

2.1  . 
2.2 

sio 

2.8  ' 
2.4 
2.0 
2.3 

Hi 

2.3  i 
2.3 ' 
2.5 

2.5 
2.3 1 
2.0 
1.9 1 
1.9 

2.0 
1.9 
2.1 
1.9 , 
3.0 

3.3 
5.3 1 
5.0 

4.5  1 
3.8 

1 

3.4 
3.2 
3.0 
2.9 

2.8 
2.8 

3.4 

0.3 
5.1 
4.4 
3.6 

3.3 
3.1 
3.0 
2.9 
2.9 

2.9 
2.9 
3.0 
3.1 
3.3 

3.5 
3.2 
3.2  i 
3.2 
3.1 

3.0 
2.8 
2.8 

2.8 
2.8 

2.7 
2.7 
2.7 
2.7 
2.7 
2.7    . 

3.8 
3.2 
2.9 

3.0  ! 

3.0. 

2.6 

2.6 

2.5 

2.2 

2.2 
2.6 
2.5 
2.7 
2.8 

2.4 

2.4 
2.4 
2.2 

2.1 

2.0 
2.0 

2.0  ' 
2.0 

1.9 

1.9 
,3.4 
3.2 
2.7 
2.2 

2.1  . 

1 
4 

28 

29 

30 

31 

1901. 

1 

•> 

3.0, 

3.0 

2.9 

2.9 

7.H 

7.2 

4. 

5. 
4. 

'      2.' 
2  ' 

3 

4 

.)            . . . 

7.0 

<•».  1 

.   .           5.3 

0  1 

(i 

<  — 
■..  1 

4.0 

2..» 
2.7 

.S 

9 

3.9 

3.9 

2.1 
2.ii 

10 

11 

12 

13 

:'.8 

:>.  0 

13.3 

i.vo 

2.f- 

2.»i 

2.1 
2.0 

14 

15 

14.7 

.   .      12.4 

2.:. 

2.5 

1« 

17 

1« 

19 

20 

21 

<i.l 

5.0 

6.0 

5.3 

4.8 

1 

4.(i 

4.4 

2..i 
2.5 
2.4 

2.5 

.ro 

3.4 
3.5 

23 

4.3 

,3.1 

24 

25. 

4.2 

4. 1 

2.9 
2.'* 

2«> 

27 

2.K 

4.0 

3.9 

4.0 

2.7 

2.«i 

29 

4.9 

2.5 

30 

31 

4.H 

4.7 

19.0 

17.6 

S.3 

7.  .*> 

.*!     1 

2.5 

1902. 

1 

•J 

4 

2.n 
2.0 
2.0 
2.0 
2.0 

r. 

4.7 

4.2 

5.7 
4..? 

s 

9 

4.1 

4.0 

33 

10 

11 

12 

13 

;;.  9 

3.S 

i|', 

3.  Ti 

2.7 

2.' 
24 
21 

14 

i:> 

16 

17 

IS 

19 

20 

21 

22 

xC... 

24 

2.') 

•Ji\.     

27 

3.4 

3.4 

3.3 

3.3 

3.2 

3. 5 

3.9 

...      :>  4 

.'i.  0 

43  ' 

.    .    ..        3..S 
.3. 7 

3.7 

3.«i 

2.:* 
2.i 

•>  -1 

.yi  : 

2  4 
.1  - 

2.7 

2.7 
2  5 
2.S 
2.3 

•u 

2S 

•29 

;io 

4..-. 

4.1 

4.4 

4.5 

3.0 

31 

4.9' 
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lily  gage  height,  in  feet,  of  Chattahoochee  River  at  West  Point — Continued. 


3. 


Jan. 


4.1 


Apr.  I  May.  |  June.  I  July 


4.1 
4.1 
4.1 

4.0 
3.8 
3.6 
3.4 
3.3 


3.7 
3.4 
3.3 
3.6 
6.4 

6.9 

6.2 

18.5 

20.1 

13.0 


3.3 

12.0 

4.1 

14.9 

4.2 

12.8 

5.2 

10.1 

4.2 

6.4 

11.6 

11.2 

11.3 

7.4 

7.0 

6.4 
6.1 
5.7 
5.3 
6.1 

7.6 
9.2 
10.2 
8.7 
6.3 


12.2 

10.2 

7.0 

6.4 

6.1 

5.7 
5.5 
5.4 
9.2 
8.0 

6.8 
5.7 
6.2 
6.9 

8.2 


4.4 
4.4 

4.4 
4.4 
4.4 

4.3 
5.4 
5.2 
4.8 
4.5 

4.3 
4.2 
6.6 
5.9 
12.7 


I 


5.7 
6.7 
6.1 
8.8 
9.3 

10.8 

11.9 

11.4 

6.7 

6.1 

5.1 
6.1 
5.1 
4.6 
4.2 


4.0 
3.7 
3.5 
3.6 
4.1 

3.8 
4.0 
4.0 
4.3 
4.0 

3.7 
3.7 
3.6 
6.4 
6.1 


Aug.     Sept.     Oct.     Nov. 


3.8 
3.0 
3.7 
3.8 
4.6 

4.5 
4.0 
3.3 
2.9 
2.8 

2.8 
2.7 

3.0 

2.8 


2.2 
2.2 
2.2 
2.1 
2.1 

2.1 
2.3 
2.1 
2.1 
2.0 

2.0 
2.2 
2.0 
2.0 
3.5 


2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.5 
2.2 

2.1 
2.1 
2.0 
2.0 
2.0 


2.0 
2.1 
2.2 
2.6 
3.5 

2.8 
2.6 
2.8 
2.5 
2.3 

2.3 
2.3 
2.5 
2.5 
2.4 


Dec. 


2.2 
2.2 
2.2 
2.2 
2.2 

2.3 
2.3 
2.3 
2.4 
2.5 

2.5 
2.4 
2.4 
2.4 
2.4 


3. 
3. 
3. 
3. 
3. 


5.5 
14.5 
15.9 
14.6 
14.2 


5.9 
5.6 
5.3 
5.0 
4.9 


10.1 
6.3 
5.6 
5.3 
7.2 


9.0 
6.1 
4.8 
4.4 
4.2 


4.0 
3.9 
3.8 
3.7 
3.6 


4.5 
3.7 
3.4 
3.2 
3.1 


4.0 
4.3 
4.7 
5.7 
5.1 


4.7 
5.3 
4.5 
3.4 
3.0 


2.0 
2.5 
2.5 
2.4 
2.3 


2.4 
2.3 
2.7 
2.9 
2.7 


2.4 
2.4 
2.3 
2.3 
2.3 


3.2 
3.2 
3.1 
3.1 
3.2 


6.3 
5.5 
5.1 
4.9 
4.6 


5.7 

8.2 

13.1 

14.7 

14.6 


7.2 
5.7 
5.1 
4.9 
4.7 


4.1 
4.0 
3.9 
3.8 
3.7 


3.6 
3.8 
3.6 
3.6 
3.5 


3.0 
2.9 


9 
9 
1 


3.8 
3.1 
2.9 
2.7 
2.6 


2.6 
2.5 
2.4 
2.4 
2.3 


2.3 
2.2 
2.1 
2.0 
2.0 


2.6 
2.5 
2.4 
2.3 
2.3 


2.6 
2.6 
2.6 
2.6 
2.5 


4. 


15. 


3. 
3. 
3. 
3. 


4.5 
4.4 

8.3 


2. 
2. 


3.5 
3.9 


2.4 
2.3 
2.4 
2.4 
2.4 

2.3 
2.3 
2.4 
2.4 
2.7 

3.0 
2.8 
2.7 
2.7 
2.7 

2.6 
3.5 
3.6 
3.3 
3.1 

2.8 
3.3 
5.5 
5.1 
4.2 

3.8 
3.3 
3.0 
3.0 
2.9 
2.9 


2.3 
2.3 
2.3 


4. 

5. 
4. 

5. 
5. 
4. 
3. 
3. 


2.9 
2.9 
2.9 
2.8 
2.8 

2.8 
3.1 


8 
0 
4 

4 
1 
1 
7 
4 


3.3 
3.2 
3.0 
3.1 
3.7 

4.0 
5.4 
6.4 
6.1 
5.3 

4.3 
3.9 
3.6 
3.4 


2.6 
2.5 
2.4 
2.4 
2.7 


15.2 
14.3 
6.4 
7.0 
12.0 
13.5 


3.3 
3.3 
3.7 
3.5 
3.3 

3.1 
4.7 
6.0 
6.0 
5.4 


4.2 
3.7 
3.4 
3.2 
3.1 

3.0 
3.0 
3.3 
3.3 

3.8 

3.8 
3.6 
3.3 
3.2 
3.1 
3.0 


3. 6 
3.  r. 
3.4 
3.3 
3.2 


5.1 
5.0 
4.9 
4.6 
4.5 


2.9 
2.9 
2.9 
2.8 
2.7 

2.7 
2.8 
3.2 
3.6 
3.5 

3.5 
3.4 
3.1 
2.9 
2.8 

2.7 
2.7 
2.7 
2.7 
2.7 


o 

2. 

2. 
o 

2. 


2.6 
2.6 
2.6 
2.6 
2.6 


2.7 

2.7 
2. 7 
2.5 
2.8 


3.6 
3.6 
3.6 
3.6 
3.6 
5.5 


2.5 
2.5 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
3.1 


3. 
3. 
2. 
2. 
2. 


2.3 
2.3 
2.3 
2.2 
2.1 

2.0 
2.0 
2.0 
1.9 
1.9 

1.9 
1.8 
1.8 
1.8 
1.8 
2.7 


:\.  3 
2.  r, 
2.7 
3.0 
2.9 


4.0 
4.5 
5.0 
5.2 
4.7 


3.0 
3.6 
2.7 
2.4 
2.2 

2.1 
1.5 
1.4 
2.0 
2.3 


2. 
2. 
1. 
1. 
1. 


1.6 
1.6 
1.5 
1.5 
1.5 

1.5 
1.4 
1.3 
1.7 
1.3 

1.4 
1.3 
1.2 
1.4 
2.0 


2.H 
2.5 
2.4 
2. 3 
2.3 


3. 
2. 
2. 
2. 
3. 
4. 


2.5 
2.3 
2.1 
2.1 
1.7 

1.9 
1.6 
1.3 
2.4 
2.1 


8 
6 


1.6 
1.8 
1.9 

1.4 
1.4 
1.7 
1.4 
2.0 

1.7 
2.0 
2.1 
2.3 
2.0 

1.9 
1.4 
1.9 
1.7 
2.1 
2.2 


2.8 
4.4 
7.8 
4.9 
3.2 


2.5 
2.4 
2.3 
2.3 
2.3 
2.3 


2.6 
2.7 
2.5 
3.3 
2.5 

3.1 

5.3 

11.4 

12.6 

12.4 

9.6 
6.2 
4.8 
4.2 
5.0 

4.0 
3.9 
3.4 
3.0 
2.9 

2.3 
2.4 
2.2 
2.2 
4.3 

5.1 
4.1 
5.8 
3.9 
3.0 
2.4 


2.2 
2.0 
1.3 
2.0 
1.9 


2.3 
2.2 
2.1 
2.1 
2.1 


2.3 
1.4 
2.0 
1.9 
1.8 

2.5 
2.4 


2. 
2. 


1.9 


1.6 
1.6 
1.5 

1.5 
1.4 
1.4 
1.4 
1.3 

1.3 
1.4 
1.8 
1.9 
1.5 

1.4 
1.3 
1.3 
1.3 
1.3 


1.9 
l.S 
2.2 
2. 5 
2.9 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


1.2 
1.2 
1.2 
1.2 
1.1 

1.1 
1.2 
1.2 
1.1 
1.1 

1.1 
1.1 
1.2 
1.1 
1.0 

1.0 
1.0 
1.1 
1.0 
1.1 

1.2 
.9 
.9 
.9 
.9 

.9 
1.1 
1.2 
1.1 
1.0 
1.1 


nl.9 
3.6 
2.7 
2.1 

1.8 


2.3 
2.3 
2.3 
2.2 
2.2 


1.2 
.9 
1.1 
1.5 
1.7 

1.6 
1.6 
1.5 
1.6 
1.5 

1.5 
1.5 
1.6 
1.7 
1.8 

1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.8 
1.8 
1.8 

1.8 
1.7 
1.7 
1.7 
1.6 


"1.88 
1.85 
1.85 

1.9 


3.0 
3.0 
2.8 
2.7 
2.6 
2.4 


1.7 
1.8 
1.9 
2.0 
2.0 

2.6 
3.0 
3.2 
3.1 
2.5 

2.2 
2.1 
1.9 
2.0 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.7 
1.7 
1.7 
1.7 
1.9 

2.1 
2.1 
3.5 
3.6 
3.7 
3.6 


•»2.15 

1.98 

10.6 

13.6 

10.2 


n  October  1  to  December  31  two  readings  a  <lay  were  made;  before  that  only  one  reading. 
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WATER    RESOURCES   OF   GEOBOIA. 


Daily  tjmje  height ,  in  fret,  of  Chattahoochee  River  at  West  Point — Continued. 


nay. 

Jhii. 

1 

Fob. 

Mar. 

Apr.  ' 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

19a-. 

C. 

2.2 

3.0 

3.2 

2.9 

2.9 

2.1 

2.9 

1.6 

2.2 

1.7 

l.« 

7 

2.0 

3.2 

3.1 

2.9  1 

3.1 

2.1 

3.9 

1.5 

2.0 

1.6 

1.76 

8 

2.8 

4.0 

3.1 

2.9 

2.9 

2.1 

4.9 

1.5 

1.8 

1.7 

l.« 

0 

2.0 

8.5 

3.1 

2.9 

4.3 

2.1 

7.8 

2.6 

1.7 

1.5 

l.Si 

10 

3.0 

8.3 

3.0 

3.3  , 

4.0 

2.0 

4.8 

2.7 

1.7 

.     1.8 

2.0 

11 

2.7 

7.3 

3.3 

3.2 

3.9 

1.9 

4.2 

3.0 

1.6 

2.35 

2.^ 

12 

3.4 

7.0 

3.1 

3.2 

3.3 

1.7 

5.8 

4.1 

1.6 

:     2.7 

3.0 

13 

12. « 

9.2 

3.0 

3.1 

3.0 

l.fl 

8.7 

5.2 

1.8 

2.35 

2.5 

14 

10.  G 

8.9 

3.6 

2.9 

2.7 

1.6 

8.2 

5.5 

1.7 

2.9 

2.1 

15 

10.2 

8.5 

3.3 

2.8 

2.5 

1.9 

5.4 

4.6 

1.7 

2.5 

2.1 

10 

5.5 

fi.l 

3.2 

3.0 

2.4 

2.2 

3.9 

6.2 

1.6 

2.1 

2.1 

17 

4.0 

4.8 

3.1 

3.0 

2.8 

2.5 

3.7 

4.7 

1.5 

2.0 

2.0 

18 

3.6 

4.3 

3.1 

2.5 

3.0 

2.2 

3.2 

4.4 

1.6 

1.8 

2.0 

19....:    

3.4 
3.3 

3.9 

3.8  ! 

3.0 
3.0 

2.0 
2.6 

3.7 
3.0 

2.9 
2.4 

2.8 
2.5 

3.5 
2.8 

1.5 
1.6 

1.8 
1.9 

2.0 

20 

2.05 

21 

3.2 

4.5 

3.5 

2.6  ' 

2.9 

2.4 

2.7 

2.6 

1.4 

1.7 

l.» 

22 

3.1 

(i.9 

3.  Ji 

2.7 

2.8 

2.3 

2.0 

2.2 

1.3 

1.7 

2.0 

23 

3.0 

9.3 

3.3 

2.8 

2.9 

2.5 

2.5 

2.8 

1.3 

1.65 

i.ai 

24 

2.7 

CO 

3.4 

2.8  1 

4.1 

2.5 

2.3 

3.4 

1.3 

1.72 

\.% 

25 

•    2.7 
2.r) 

4.9 
4.4 

3.1 
3.0 

2.4 
2.6 

4.0 
5.0 

2.6 
2.9 

2.3 
2.7 

4.0 
3.7 

1.5 
1.4 

1.85 
2.8 

1.9s 

2rt 

1.98 

27 

2.3 

4.0 

3.0 

2.6 

4.1 

2.2 

2.5 

3.0 

1.3 

2.7 

2.0 

28 

2.3 

3.8 

2.8 

2.0 

3.5 

2.2 

2.0 

2.6 

1.3 

2.35 

2.1 

29 

2.4 
2.5 

2.8 

2.8 

2.0 
2.6 

3.2 
3.1 

2.4 
3.1 

1.4 
2.6 

2.0 
2.1 

1.3 
1.5 

2.1 
2.0 

2.1 

30 

2.1 

31 

2.5 

1 

2.7 

, 

2.9 

2.3 

2.0 



1.98 

Ralintj  tabUsfor  Chattahoochee  River  at  Weet  Point. 


.Vl'OUST  1.  1890.  TO  DECEMBER  31,  1903.- 


(::iir«» 

DiH- 

(Jape 

I)i.s-      ' 

(Jagr 
height. 

Ffrt. 

Dis-     , 

Oa«> 
height. 

Diii- 

t:f>ight. 

fhftnjfo. 
Scr.-ft. 

height. 
Feet. 

chargo.  '< 
Sn\-ft.   ' 

,  charge.  I 
Stc.-ft. 

chaigr. 

In*. 

Frn. 

Stc.-ft. 

o.so 

780 

2.90 

3,170    , 

5.00 

8,040    ; 

9. 50 

,    20.750 

.«) 

820    1 

3.00 

3.340    : 

.•1.20 

8,592    ' 

10.00 

22.200 

1.00 

870    1 

3.10 

3.."»20 

,'>.40 

9.144 

10.50 

23.6S0 

1.10 

930 

3.20 

3.700 

a.ViO 

9,096 

11.00 

25.100 

1.20 

1.000 

3.30 

3,890 

.'>.80 

10,248 

11.  CO 

7IS/JS0 

1.30 

1.090 

.3.40 

4,080 

6.00 

10.800    i 

12.00 

1    28,800 

1.40 

1.180 

,3..-.0 

4.280 

6.20 

11,352 

12.50 

31,110 

l.r/) 

1,280 

3.rt0 

4.480 

6.40 

11.904 

13.00 

33,410 

l.fiO 

l..'«0 

3.70 

4.700 

6. 60 

12,455 

13.  ro 

a5.710 

1.70 

1.490 

.S.80 

4.920 

6.  HO 

13,006 

14.00 

38,(00 

l.SO 

l.f>00 

3.90 

5.140 

7.00 

13,560 

15.00 

42.630 

l.HO 

1.720 

4.00 

.'.,.370 

7.20 

14, 112 

16.00 

47,230 

2.00 

1,S40 

4.10 

5,«20 

7.40 

14.664 

17.00 

51.830 

2.  10 

1.970 

!      4.20 

.5.880 

7.fi0 

15,240 

18.00 

'    56,430 

2.  "20 

2.100 

4.:<o 

6,140 

,        7.80 

15.820 

19.00 

61.030 

2.30 

2.240    . 

4.40 

6.400 

8.00 

16,400 

20.00 

65.630 

2.40 

2.380 

4.riO 

•i.  »i70 

8.20 

16.960    , 

21.00 

70,230 

2.  .-.0 

2,:CM) 

4.  (U) 

»i.940 

8.40 

17,5C0 

22.00 

74.830 

2.  ^iO 

2,«iM) 

4.70 

7.215 

1        8.«0 

18,140 

23.00 

79,430 

2.  70 

2.H40 

4.  SO 

7.4fJO 

8.80 

18.720 

24.00 

i    84.030 

2.W 

.i.OOO 

4.*« 

7, 7rt.'j 

9.00 

19,300 

25.00 

88,630 

«  A  hiivo  pjp«  height  1 1.()0  f(rt  the  nitiiij':  riirve  is  m  tungetit,  the  difference  being  400  per  tenth.  W 
gage  hi'ight  1.20  fiH-t  the  iihovo  rating  table  ha.s  bivn  revlsod. 
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Rating  tables  for  Chattahoochee  River  at  West  Point — Continued. 

JANUARY   1,  1904,  TO  DECEMBKU  31.  1905.a 


Oage 
height. 

Di8-      1 
charge.  ' 

Oatfe 
height. 

Dis- 
charge. 

(lage 
height. 

Dis- 
charge. 

Oage 
height. 

'      Dis- 
charge. 

Feet. 

Sec.-ft.   ' 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.90 

I         8dO 

2.30 

2,240 

3.70 

4,720 

6.20 

10.840 

1.00 

850 

2.40 

2,380 

3.80 

4,940 

6.40 

11.S80 

1.10 

920 

2.50 

2,530 

3.90 

5,160 

6.60 

11,940 

1.20 

1      1,000 

2.eo 

2,680 

4.00 

5,380 

6.80 

12,r20 

1.30 

'      1,090    , 

2.70 

2,840 

4.20 

5,830 

7.00 

13,100 

1.40 

1,180    ' 

2.80 

3,000 

4.40 

6,290 

8.00 

16,000 

1.50 

I      1.280 

2.90 

3,170 

4.60 

6,760 

9.00 

18,900 

1.60 

1,380    ' 

3.00 

3,340 

4.80 

7,240 

10.00 

21.800 

1.70 

,      1,490 

3.10 

3,520    1 

5.00 

7,740 

11.00 

24,700 

1.80 

1,600 

3.20 

3,700    ' 

5.20 

8,240 

12.00 

27.600 

1.90 

1,720 

3.30 

3,890 

5.40 

8,740 

13.00 

30,500 

2.00 

1,840    1 

3.40 

4,080 

5.60 

9,260 

14.00 

33,400 

2.10 

1      1,970 

3.50 

4,280 

5.80 

9,780    1 

• 

j 

2.20 

!      2,100 

3.60 

4,500 

G.OO 

10,300 

1 

o  Above  gage  height  6.5  feet  the  rating  cun'e  is  a  tangent,  the  difference  being  290  per  tenth. 


't 


Estimated  monthly  discharge  of  Chattahoochee  River  at  West  Point. 

[Drainage  area,  3.300  square  miles.] 


Month. 


Discharge  in  second-feet. 

Minimum.      Mean. 


Run-off. 


Maximum. 


Sec.-ft.  per   Depth  In 
sq.  mile    i    inches. 


1896.0 

1st 

jmljer 

f>er 

•mljer 

mber 

lH97.ft 

ary 

uar>' 

h 

k..........      .......... 

1st 

!ralx5r 

ber 

imbor 

ruber 

The  year 

1898.  f 
ar\' 

uar>' 

h 

i 

vit.['.'..'." ...../. .... 

jmber 

ber 

smber 

ml)er 

The  vea  r 


10.800 
5,880 
5,620 

19.900 
5,880 


17 

14 

38 

25 

5 

3 

26 

16 

1 

3 

2 

6 


,000 
.700 
.500 
100 
.370 
.260 
,.i00 
.700 
,600 
,340 
.760 
.140 


38.500 


1,000 

780 

930 

1,490 

1.720 


1,720 

3,610 

4.280 

4,480 

2,760 

1.720 

1,600 

1,720 

930 

815 

900 

2.380 


845 


10.800 

1.970 

3.430 

1.840 

(i.l40 

1.970 

20. 7W 

2,  .310 

3.700 

1..540 

2.100 

1,180 

15.240 

900 

2.3.*,40 

.".  170 

57,  .350 

1,600 

40.  .^30 

1.600 

10, 110 

3,890 

9,fm 

3. 795 

.57.3.50 

900 

2.854 

0.86 

l,4fi9 

.44 

1,624 

.49 

5.074 

1.54 

3,114 

.94 

4,270 

1.29 

8.532 

2.59 

14,d92 

4.36 

9,518 

2.88 

3,788 

1.15 

2,647 

.80 

5,140 

1.56 

4,253 

1.29 

1.138 

.34 

1,2J0 

.;i9 

1.474 

.45 

3.536 

1.07 

4.998 

1..51 

3.321 

1.01 

2,319 

.70 

2,785 

.84 

6,931 

2.10 

2,235 

.68 

1,491 

.45 

4,262 

1.29 

8.615 

2.61 

11,080 

3.36 

9.511 

2.88 

5,904 

1.79 

5,272 

1.60 

5,  .311 

1.01 

fl  Estimates  for  1896  were  revised  on  the  basis  of  the  1S1*8  rating  curve. 
f>  Estimates  for  1897  were  revised  on  the  basis  of  the  1898  rating  curve. 
<•  Estimates  lielo>*  gage  height  1.20  feet  for  18d8  and  1899  have  been  revised. 


0.99 

.49 

.56 

1.72 

1.08 


1.49 

2.70 

5.03 

3.21 

1.33 

.80 

1.80 

1.49 

.38 

.45 

.50 

1.23 


20.50 


1.16 

.73 

.97 

2.34 

.78 

.50 

1.49 

3.01 

3.75 

3.32 

2.00 

1.84 


21.89 


3690— IRK  197—07- 
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WATEB   RESOURCES   OP   QEOBOIA. 


Kilimaltd  monlhlg  ilitcharge  of  (.' 


•  at  Wat  Point — Tcniinuo 

IllscluicBliiBtcond-fivt.  RiSH-r 


43.ua 

12, 300 
7.«0 
■.021 


1,7l8  I 

3,n2S  I 
3.4ie  I 

2.810  ' 

2.0BS  ' 
2.a03  I 


K: 


l:!.4lr. 

ii.iia 

4.3M) 


S,IBS  I 


V.5H3 


S.TOa 

3.8B0 

4.2M,  -,-. 

3.00D  I  4. 418 

Z.IOO  i  8,313 

*  —  '  4,DH 


1.330  ' 


a.Mo  I 


6.S71 


fgl.iui 

;.3m 

.«. 

2«I         > 

,.|  ^ 

S.IOO 

rLi..i(i) 

1.000 

e.88a 

2.00         9 

s:<r. 

3.SM 

TO 

LU          1 

.!.»•) 

■J.LM 

IKi.fflW 

l.MO 

7.*0R 

l«         > 

It  iiiKl  1)M  hm  Dm  n 
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'mtimaled  luojuhly  discharge  of  Chattahoochee  River  at  Wat  /"oin/— Continued. 


DlKh.is<l[>.<coii 

i-(eet. 

Run-on. 

Uonth. 

H«.^™..[Minl™ 

«m. 

•q.mne 

W™-" 

IMH. 

s.ooo 

3.S20 

l.SRB 
1. 70S 

l.e6 
Inns 

i 

soo 

— - 

-»fl 

,.i 

ZB,3«]                M»|        3.01B 

,BU 

IWS, 

II 

lisos 

1.83 

1 

4.U0             7 
i.«0               1 
1.14»            2 

J'mo          1 

loiMD             ] 
8.170  1           1 

a 

i 

K^ 

i,3tt5 

BOQUB    BITEK    NEAR   DBHORE8T. 

rhia  station  was  established  July  16,  1904,  by  M.  R.  Hall.  It  is 
ated  at  Cannon  Bridge,  on  the  road  from  Cornelia  to  Acorn,  2i 
lee  from  Dernorest  and  about  4  miles  above  the  mouth  of  the  river, 
rhe  channel  is  curved  for  500  feet  above  and  slightly  curved  for 
D  feet  below  the  station.  The  current  is  swift.  Both  hanks  are 
^  and  wooded;  the  right  overflows  during  extreme  high  water. 
«  bed  of  the  stream  ia  composed  largely  of  rock  and  is  permanent. 
[ere  is  but  one  channel  at  ail  stages.  Discharge  measurements  are 
ide  from  the  single-span  wooden  wagon  bridge,  which  has  a  28-foot 
proach  on  the  left  bank  and  a  90-foot  approach  on  the  right  bank. 
*  initial  point  for  somidings  is  the  end  of  the  bridge  on  the  upstream 
e  at  the  left  bank. 

rhe  gage  is  in  two  sections:  The  first  is  a  vertical  staff,  reading 
■m  0  to  10  feet,  fastened  to  the  sill  and  upstream  post  of  the  trestle 
at  at  the  left  bank.  An  additional  section,  established  Septem- 
r  12,  1905,  is  a  vertical  staff,  reading  from  0.7  foot  to  6  feet, 
tened  to  the  stump  of  an  ironwood  tree  on  the  right  bank  about 
feet  above  the  bridge.  The  gage  is  read  once  each  day  by  Charles 
linon.  Bench  marks  were  established  as  follows:  (1)  The  top  of 
1  upstream  end  of  the  right-bank  wooden  pier,  marked  with  white 
int;  elevation,  21.20  feet.  (2)  A  nail  in  the  stump  of  the  iron- 
ed tree  to  which  the  second  section  of  the  gage  is  attached;  eleva- 
Q,  6.00  feet.     Elevations  refer  to  the  datum  of  the  gage. 
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IHsrhanji'  measurenienU  of  Soque  Rxrrr  near  JJemorcst. 


I)Hte. 


M)04 

Juno  8 

July  16 

August  24 

October  2.s 

OctolN>r  -28 

Novoiiibor  23 


(lage 
height. 

Dltu 
chargG. 

Feet. 

Sec.-ft. 

1.74 

182 

1.40 

123 

l.Hl 

2U2 

1.31 

102 

1.31 

101 

1.58 

150 

Date. 


Gacr 
height. 


1»5.  Fed. 

March  2 2  12 

May  27 2  41 

July  19 2. 2»i 

SepteinlK>r  li 1.  si 

Septemlter  12 1.  SI 

Oclol»er  23 1. 71 


rtijr 


5/.- 


Paihj  gmje  heujht,  in  fat,  of  Soque  Him  near  Drmomtt. 


I>ay. 

•Inly.    .Vug. 

Sept. 

Oi't. 

Nov. 

1104. 

1. 

1.25 

l.JWi 

1.4 

1.35 

2 

2. 1 

l.<i5 

i.r. 

1.35 
1.35 

1.4 

3. 

2  15 

1.4 

4. 

1.7 

2  75 

1.35 

1.05 

5 

2  0 

2.0 
2.0 

1.35 
1.35 

1.0 

i». 

3.  45 

1.5 

-• 
1 . 

1  r> 

1  So 

1.4 

1.4 

». 

5  25 

2.1 

1.4 

1.4 

() 

2. 9 

1.85 
1.7 

1.35 
1.4 

1.35 

10. 

t  -»7 

1.35 

11. 

1  95 

1.0 

1. 35 

1.35 

12. 

2.  4 

1.0 

l.;i5 

1.4 

13. 

2  0 

1.0 

1.35 

1.45 

14. 

1.H5 

1.55 

1.35 

1.45 

15. 

1.8 

1.5 

1.3 

1.4 

Hi. 

. .     l.-;5  .  1.85 

1.5 

1.3 

1.4 

Dec. 


Day. 


July. 'Aug. 'Sept.  Oct.    Nov.  I- 


I 


1904. 

1.4  17 1.4 

1.4  18 1.35 

1.45  '  19 1.4 

1.55  30 ■  1.4 

3.05  21 1.4 

2.3  22 3.7 

1.7    .  23 1  1.65 

1.05  24 1.6 

1.55  25 2  3 

1.5  -ill I  1.6 

1.45  27 1.45 

1.45  28 1.4 

1.55  21> 1.05 

1.6  '  30 1.5 

1.5     ,  31 2.7 

1.5  I 


1. 
1. 
1. 
2. 
1. 
1. 
1. 
1. 
2. 
2. 
2. 
2. 

O 

«•> 

1. 
1. 


8 

8 

75 

2 

75 

7 

6 

05 

3 

36 

4 

1 

0 

76 

7 


1.5 

1.45 

1.5 

1.46 

1.6 

1.5 

1.4 

1.4 

1.45 

1.45 

1.5 

1.45 

1.4 

1.4 


1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 


1.4 

1.4 

1.4 

1.4 

1.4 

I  4.5 

l.ii 

l.'iS 

1.5 

1.4.1 

1.4 

1.4 

1.4 

1.4 


Day 


JuM.        F«»]». 


1 1.7     ' 

2 I.O.-,  I 

3 1.  <i5 

4 1.0    ; 

r. 1.0   1 

C. 2.  25 

7 '  2.7     I 

.»< 1.9 

'.» l.h.') 

10 l.K;-)  I 

II 1.  H 

IJ 7.4 

13 3.K 

14 J.  15  ' 

1.') il 

l«i ;  2.0 

17 l.U 

In l.«i 

!'.> 1.  K5  i 

.'(» 1.  S."» 

21 l.S 

22 l.S     ' 

23 l.S 

24 1.  :.') 

2w 1.  75  ' 

'_•«. 1.7 

27 2.0 

2s 1.9 

2«* l.S      . 

W 1.7      . 

:!l 1.7     . 


1.  75 
1.75 
1.8 
1.8 
1.85 

1.9 

2.  0 
2.  0 

as 
a  4 

3  1 
3..S 
3.4 
.11 
2,S 

2.0 
2.2 
2.  ■' 
I  1 

7.  1 

M 
.J.  1 
2.  S 
2.  r, 
2.  5 

2.4 
2.  35 
2.  2.-) 


Mar.     Apr.     Muy.    Juno. 


I 


July.  I  Aug.     Sept.     Oct.     Xt»v.    1* 


2.25 
'»  •) 

•2.1 
2.  I 
2.  05 

2.0 
2.0 
•2.0 
2.1 
2.4 

2.15 
•>  •> 

'2. 15 

•2.1 

2.1 

2.  05 
2.  05 
2.0 
2.0 
•2.0 

2.  0 
•2.0 
•2.0 
1.  <»5 
1. 95 

1. 95 
1.95 
1. 95 
1.  95 
1.9 
1.9 


1.9 

1.85 

1.85 

l.S 

•2.0 

2.0 

1.9 

1.9 

l.?5 

l.S 

l.S 

1.85 

1.S5 

1.8 

l.S 

1.8 
l.S 
l.S 
l.S 
1.  85 

l.S 
l.S,-) 
1.  S5 
l.S 

■  l.S 


I 


I  m.,    ^ 


>      •> 

m»    ^ 

2. 0 
1.9 
1. 95 
1.9 


1.9 

1.95 

•2.1 

•2.0 

1.95 

3.5 

3.35 

2.4 

•2.2 

•2.1 

•2. 0,') 
•2.  Oi 
2.0 
1.9 

a  7 
a  4 

2.1 

2.0 

•2.0 
•2.1 
4.0 

•2.  S 
•2.4 

'2.4 
'2.4 

o  <) 

•2.S 
•>  7 

4^>      f 

''    1 


I 


I 


2.0 
2.0 
2.1 
2.1 
2.1 

•2.0 
'2.0 
'2. 0 
•2.9 

ao 

2.0 
2.4 
'2. 2    I 
L95  1 
1.8 


1.95 

2.1 

2.0 

2.8 

2.0 

2.0 

2.4 
o  o 

2.1 
1.95 

1.S5 
l.S 
1.8 
1.S5 
11.9 


KO 

ai 

2.3 
2.0 
1.9 

.v9 

ai 

2.1 
2.1 

ai 

ao 
a6 

2.7 
fi.9 
4.3 

4.3 
2.7 
2.3 
2.2 
4.1 

2.7 
2.0 
2.4 
2.1 
2.1 

2.0 

1.95 

•2.0 

2.1 

2.1 

2.1 


2.0 
1.9 
2.0 
2.0 
L9 

1.9 
2.7 
2.7 
23 
2.8 

4.2 

a6 

2.6 
2L6 

a4 

21 
21 
21 
21 
21 


23 

2.1 

1.95 

20 

1.75 

1.06 


1.6 

1.9 

ttt 

1.85 

L85 

L8 
1.8 
1.8 
1.8 
L8 

1.8 

1.75 

1.8 

L8 

L8 

1.8 
1.75 
L75 
1.75 

1.8 


20 

1.8 

20 

1.75 

2  2 

1.75 

21 

1.75 

21 

1.76 

1.8 

1.8 

1.75 

1.7 

1.8 


1.8 

1.8 

1.85 

1.75 

1.7 

1.7 
1.7 
1.  .'5 

a5 

24 

•>  o 

20 
1.9 
1.85 
1.8 

1.8 
1.8 
1.8 
1.8 
1.86 

1.8 

1.  lO 

1.7 
1.7 
1.75 

21 

2  0 

1.8 

l.S 

1.75 

L75 


1. 7.> 

1.7.1 

1.7 

1.7 

1.7 

1.75 

I.r 

1.7 
1.7   . 
1.75 


1,7 

I.r 

1.K5 
l.»i5 

I.r 

1.7 
1.7 

I.: 
1.: 

1.7 
L75 

1.S 

L8 

i.;5 

L7" 
1.7 


I 

II 


1.75     :i 

1.7  !  :i 
L7  I  :: 

1.7  1 21 


ii 


V. 

;* 

iS 

il 


APAl:.ACHICOLA.  DRAINAGE   BABIN,   STBEAM    FLOW. 

Haling  UAUt/or  5ogu«  River  Ttrar  Demorttt. 
JULY  IB  TO  DECEUBER  31,  1904.<> 


hel3it.   \  charge 

■a. 

c^%. 

a. 

Cba^.       he^t. 

PhargB. 

Fta.     1   arf.-fi. 

Feel- 
I.GO 

i.ao 

1E2 

100 

2fi2 

«■'* 

JANUARY  1  TO  DECEMBER  SI,  IBOS.t 

m 

lai 

ISO 

, 

Wl 

o'lffirtSi 


Lge  bFjght  2.20  feet. 


a  tangert.  the  dlflcrence  betng  50  f 
£RttTna(«<J  monthls  discharge  of  Soqju  Rivtr  near  Demwfsi . 
[Drainage  area  112  «quare  miles,] 


DlKliatge  in  eerond-Iect. 

Bun-oll. 

Uailmum    Hlnlmtnn.      Uean. 

■s;-s,r 

■!«."■ 

ffn 

108  1           21H 

,« 

M. 

ew '           lis 

183 

1.B3 

I.P8 

2  TOO  1              IM 

314 

2H0 

323 

217 

ill 

I'se 

Z.»l 

2,«I0  1              171 

474 

4,23 

4.88 

»,9S0  I         /     ISI             349 

3.12 

42.18 

SWEETWATER    CREEK    NEAR    AUSTELL." 

Ilia  station  was  established  May  6,  1904,  by  M.  R.  Hall.  It  is 
ited  at  the  south  side  of  Lithia  Springs  Park,  near  Austell, 
'he  channel  is  straight  for  about  300  feet  above  and  200  feet  below 
gage.  The  current  is  sluggisfi  above  the  gage;  below  it  is  swift  for 
ut  50  feet  at  several  places,  with  sluggish  water  between.  Both 
ks  are  high  and  wooded,  the  right  being  composed  of  rock,  and  are 
liable  to  overflow.  There  is  but  one  channel  at  all  stages.  Dis- 
rge  measurements  are  made  from  a  boat  at  low  and  ordinary 

a  roonlhly  c.iClinaU-s  have  \<ern  atlpmplecl  lor  this  station  uri  aii'DUnt  ol  the  prratic  plotting  ol 
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stages  about  400  yards  below  the  gage.     High-water  measurements 
are  made  from  Strickland^s  wagon  bridge,  1)  miles  down  stream. 

The  gage  is  in  two  sections:  The  first  is  an  inclined  staff,  reading  toi 
8  feet,  fastened  to  solid  rock  on  the  right  bank;  the  second  is  a  ver- 
tical staff,  reading  from  8  to  16  feet,  fastened  to  a  maple  tree  on  tbes 
right  bank  about  100  feet  upstream.     The  gage  is  read  twice  eachda^ 
by  J.  L.  Causey.     Bench  marks  are:  (1)  A  nail  in  a  small  maple  ont 
the  right  bank  about  200  feet  below  the  gage;  elevation,  5.00  feet, 
(2)  A  cross  cut  on  a  large  rock  about  10  fe^t  south  of  the  sloping  sec- 
tion of  the  gage;  elevation,  10.00  feet.     Elevations  refer  to  the  datum 
of  the  gage. 

Discharge  vuasurements  of  Sweetwater  Creek  mar  A  list  ell. 


Date. 


MayGo 

June  10 &  ... 
June  16<»  ... 

July  9o 

July  29a  ... 
August  30  a 
August  31  c 
OctolH^r  1  rf  , 
Oetolvr  1  d  . 


l.K>4. 


Gage 
height. 

Dis- 
charge. 

Feel. 

Sec'ff 

i.m 

122 

1.15 

61 

1.20 

64 

1.40 

85 

2.70 

254 

2.35 

178 

1.90 

122 

1.24 

61 

1.28 

(50 

Date. 


1905. 


Gage  I    [Hs- 
hright.'chaiSB. 


Feet. 

January  18 3.02 

January  18 3.01 

March  7  « '  2.80 

May  10/ 2.13 

May  10  / 2. 10 

August  \%g I  4.44 

August  16^ !  4.44 

October  7  / |  1.91 

October  7/ '  1.S9 


Stc-jL 


Iff 

m 

m 


a  Strickland's  bridge, 
fe  Boat  100  yards  lielow  gage. 
<•  Wading  Too  yards  V)elow  gag«>. 
d  1,000  f(H»t  above  gago. 


<  1.000  feet  l)elow  gago. 

/At  boat  landing  below  gage. 

g  MeaAurt>ment  made  one-third  mile  east  <»f  Austell,  Ga. 


Daily  gage  hn'ght,  in  feet,  of  Sveet  water  Creek  near  Austell. 


3. 

4. 


t    . 

s. 

10. 


11. 

12. 
13. 
14. 
i:». 


10. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
90. 
31. 


Day 


HK)4. 


Jan.  !  Feb.  '  Mar.      Apr.     May.  <  June.    July. 


l.f) 
1.5 
1.  45 


a4 
2.5 
1.9 
1.0 
1.5 

1.5 

1.95 

1.7 

1.45 

1.3 

1.2 
1.2 
1.1 
1.0 
1.0 


1.  15 
1.0 
1.0 
10 


1.9 


1.  45 

2.8 

i.:io 

a5 

1.3 

2.15 

1.3 

1.7 

1.  25 

1.3 

1.15 

1.15 

1.2 

1.2 

1.2 

2.4 

1.15 

5.0 

1.3 

2.85 

2  55 

1.9 

1.45 

1.3 

1.25 

1.2 

1.1 

1.05 

1.35 

1.35 

1.15 

1.1 

i.as 

1. 15 

.9 

1.0 

1.05 
.55 

1.0 
.75 
.75 

.75 

.9 

1.15 

L05 

1.0 
.9 
1.  25 
2.5 
2.2 
l.tiS 


Aug.     Sept.     Oct.     Nov.    DfC. 


1.5 
1.6 
4.4 
2.9 

a9 

Z.85 

2.3 
11.9 
16.3 
11.4 

4.95 

6.3 

4.3 

a45 

a25 

4.55 

a2 

a45 

2.4 

1.95 

2  15 

2.0 

1.95 

2.(i5 

4.05 

5.5 

7.15 

6.0 

ai 

2.35 
2.1 


1.9 
1.7 
1.6 

ao 

2.65 

2.05 

1.7 

1.65 

1.6 

1.45 

1.4 

L3 

L25 

1.25 

1.35 


I 


1.1 

1.1 

LO 

1.15 

1.0 

1.05 
.85 

1.1 

L05 
.95 


I 


I 


0.9 
.65 

1.05 
.7 

1.05 

.75 

.95 

.9 

.65 

.9 

.9 

.85 

.9 

.95 

.85 


.7 
.75 
.6 
1.0 
.9 

.9 

.85 

.85 

.9 

.5 

.95 


0.9 
1.05 
.95 
1.6 
1.8 

1.7 

1.4 

L35 

1.25 

1.25 

1.25 

1.3 

1.65 

2.1 

1.75 


1.1 

.55 

1.45 

.9 

1.0    , 

1.4 

1.2 

1.35 

1.2 

.7 

1.45 

1  05 

.85 

1.4 

L45 

1.8 

2.4 

2.0 

1.75 

1.6 

1.45 

1.6 

1.5 

1.5 


IIS 

L6 

!.l 

l» 

25 

165 
2.1 
£15 
£05 
2.  OS 

12 

ZO 

1.85 

L75 

L7S 

18 

L85 

L75 

L8 

L65 

1.65 

L6 

L7 

L75 
145 

3.2 
2-5 
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Daily  gage  height^  in  feet,  of  Sweetwater  Creek  near  AuiteH-^ContinvLed. 


Day. 


1-. 

2.. 
3.. 
4.. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1905. 


a  4 
as 
ao 
ao 
a2 

ao 

2.8 
2.45 
2.4 
2.2 

2.1 

2.25 

2.2 

2.25 

2.4 

a2 


6.0 
5.6 
5.3 
5.2 
6.6 

7.1 

a9 

5.5 
4.4 

a7 

a4 
a2 
a2 


2.9 

2.8 

2.75 

2.7 

2.85 

a7 
a7 
ai 

2.85 
2.55 

2.5 

2.5 

2.45 

2.4 

2.5 

2.4 


Jan. 

Feb. 

Mar. 

Apr. 

t 

2.1 

ao 

ai 

2.35 

2.05 

2.6 

ao 

2.35 

2.1 

2.45 

ao 

2.35 

2.05 

2.55 

2.8 

2.3 

2.0 

2.45 

2.8 

2.55  1 

2.8 

2.55 

2.5 

2.4 

2.4 

2.3 
2.2 
2.2 
2.2 
2.15 

2.2 
2.2 
2.1 
2.5 
2.6 


a3 

2.5 

2.8 

2.9 

2.8 

2.55 

2.8 

2.8 

2.75 

4.4 

2.8 

2.75 

2.55 

7.2 

2.85 

2.8 

2.3 

10.2 

a4 

2.65 

2.8 

a6 

4.0 

2.6 

11.2 

6.0 

4.1 

2.6 

14.4 

&5 

a6 

2.5 

11.4 

&8 

a2 

2.4 

4.7 

6.4 

ao 

2.55 

2.76 
2.35 
2.45 
2.55 
2.35 

2.45 

2.1 

2.15 

2.4 

2.1 

1.95 
1.76 
1.65 
1.65 
1.7 

2.85 

4.0 

2.7 

2.05 

1.9 

1.85 

2.45 

2.9 

5.1 

4.5 

aa^ 

2.7 
2.4 
2.3 
2.3 
2.0 


June.  I  July. 


I 


1.25 

1.05 

1.0 

1.15 

1.45 

1.55 

1.55 
1.45 

i.a5 

1.5 
1.95 

1.4 
1.7 
2.3 
2.7 
2.5 

2.1 

2.85 

ao 
a6 

2.7 


&8 

a2 

16i7 

10.7 

5.1 

a  4 

2.9 

2.C6 

2.3 

2.25 

2.3 

2.1 

2.1 

1.85 

1.75 

2.35 

2.4 

1.9 

1.75 

1.9 

2.15 

1.8 


Aug. 


ai 
a4 

4.7 
8.2 
4.4 

a9 

4.4 

a9 
a8 
a  6 

2.8 


1.75 

4.0 

1.8 

1.7 

a6 

1.65 

1.6 

2.55 

1.65 

1.6 

2.2 

1.65 

1.65 

5.6 

1.5 

1.65 

4.6 

1.4 

1.35 

7.0 

1.7 

1.45 

11.6 

1.45 

1.25 

a6 

1.8  1 

2.65 

2.85 

a9 

5.8 

6.5 

4.1 

2.8 

2.a'> 

1.9 

1.7 

1.7 

Sept. 


1.85 
1.95 
2.1 

a3 

2.7 

2.55 
1.65 
1.55 
1.55 
1.6 

1.1 

1.65 

1.65 

1.7 

1.35 

1.35 

1.45 

1.6 

1.5 

1.4 

La^i 
1.25 


25 

4 

4 


i.a5 

1.3 
1.15 
1.15 
1.65 


Oct. 


Nov. 


7.2 

5.4 

2.8 

2.45 

2.35 

2.05 

1.85 

1.7 

1.6 

1.65 

2.4 

2.35 

2.2 

2.0 

1.95 

2.0 
2.1 
1.4 
1.8 
1.7 

1.75 
1.65 
1.65 
1.65 
1.85 

2.4 
2.4 
2.2 
2.0 
1.8 
1.75 


1.86 

1.7 

1.55 

1.75 

1.75 

1.75 

1.75 

1.8 

1.8 

2.6 

a4 
ao 

2.5 
2.2 

2.1 

2.0 

1.95 

1.95 

1.95 

2.0 

1.95 

2.05 

1.9 

1.95 

2.1 


2.5 

2.65 

2.6 

2.25 

2.02 

Dec. 


2.06 
2.46 
9.6 
12.9 
6.7 

4.0 

a6 

5.8 
10.2 
11.6 

10.4 
6.4 
4.0 

a4 
as 

a5 
ao 
as 
ae 

5.2 

6.4 
6.1 
5.7 
5.2 
4.9 

4.4 

4.0 

ao 
a6 
a4 
a4 


MULBERRY    CREEK   NEAR   COLUMBUS. 

This  station  was  established  June  23,  1904,  by  W.  E.  Hall.  It  is 
located  at  Mitchells  Bridge,  about  16  miles  north  of  Columbus  and 
12  miles  south  of  Hamilton.  Mulberry  Creek  is  a  tributary  of  Chatta-, 
hoochee  River,  entering  it  about  6  miles  west  of  the  station. 

The  channel  is  straight  for  about  50  feet  above  and  200  feet  below 
the  bridge.  The  current  is  rather  sluggish  above  and  swift  below 
the  station.  Both  banks  are  high  and  not  liable  to  overflow;  the 
right  is  clean;  the  left  is  wooded  and  covered  with  brush.  The  bed 
of  the  stream  is  composed  of  rock  and  sand,  with  but  one  channel  at 
all  stages,  broken  by  one  wooden  pier.  The  bottom  is  very  uneven, 
causing  the  current  to  change  direction  during  low  water.  Discharge 
measurements  are  made  from  the  downstream  side  of  the  two-span 
highway  bridge,  resting  upon  stone  abutments  and  center  wooden 
pile  bent.  The  initial  point  for  soundings  is  the  left  end  of  the  bridge 
on  the  downstream  side. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which 
is  the  top  of  the  downstream  end  of  the  wooden  cap  of  center  pile 
bent;  elevation,  32.00  feet  above  the  datum  of  the  assumed  gage. 
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WATER  BE80URCES  OF  GEORGIA. 


hisrharge  mauturenienis  of  Mulberry  Crtek  near  Columbui, 


i)ati>. 


UN)!. 


(iafp  .     I>i8-    I 
height.,  chuiigfp.  ! 


Fftt.   1  Srv.'ft. 

Juno  23 1. 4()  I  .V* 

SoptfiinlK^r  21 1. 2;J  ,  32 

Sopteiiil»er  21 i.  23  .  33 


Date. 


1905. 


F(ft.  ■  Sff.f 

Junp  17 I. Id         .1 

June  17 I.ta         fi 

'  Soptemhor 2ii l.rn         i«, 

Soptoinber26 '      l.Ol         :: 


FLINT    UIVKK    AT   MOLINA. 

In  May,  ls«)7,  a  station  was  established  on  Flint  River  at  the  bridj! 
of  \\w  (icorjifia  Midhmd  di\nsion  of  the  Southern  Railivay,  about  htV 
way  from  Athiiita  to  Cohimbus.  The  alternate  filling  and  wa^ihin 
out  of  sand  in  an  eddv  about  one-half  mile  below  the  station  s 
alfectcnl  the  stream  that  the  fluctuati<ms  shown  by  the  ^age  had  n 
fixed  relation  to  th<»  (|uantity  of  water  flowinij;  in  the  river.  Afti 
this  fart  developed  the  station  was  abandoned  and  reestablished  net 
Woodbury,  at  th<'  Maeon  and  Birmingham  railroad  bridge,  about 
niih's  lo\v<»r  down  th<»  river. 

The  following]:  discharge  measurements  were  made  at  the  Mdin 
station  before  it  was  abandoned.  They  are  accurate,  and  as  the 
are  nearly  distributed  over  a  ])eriod  of  (me  year — from  May,  1S97, t 
May,  1S9S  they  give  a  fair  idea  of  the  flow  of  the  stream  during  thi 
tinu*.  MeasurcMiient  No.  5  shows  the  lowest  discharge  and  is  undoubl 
edlv  verv  near  the  minimum  of  this  stream  for  1897. 

Pisrhtinjr  niiUiturtmrnts  nf  FlhU  River  at  Molina, 


I»:ltr. 
1V.*7. 

hi-i^ht. 
J-\tt. 

!)is- 

Ohjl  !>,'". 

Str.-tt. 
(ill 
707 
•1»J7 
2.S43 
2<)4 

Duto. 

'   r..ice 

t 

1    >Vrt. 
K.'.'.'.'.'.. 

chdtp 

Miiv  IM.   .   . 

1808. 

F«'bniHry2S 

April  21 

M  «  V  2S 

.Illlir  7 

1  III II'  '2''i 

\iU'ii'*l  ■-'•'» 

Nttv^riiluT  s. 

DlMTIIlllfT  7 

FLINT    UIVKK    NKAK    W<K)DBITRY. 

MeasureiiK^nts  of  the  il(»w  of  Flint  Kiver  were  made  during  189 
and  ls*)S  at  Molina,  but  the  river  bed  was  so  shifting  that  th 
statiim  was  (lisctmtinued  June  2,  ISOS.  Two  measurements  wei 
made  in  \S\)\)  n\  tlie  Macon  and  Birmingham  Railroad  bridge  ned 
Woodbnrv.  o  miles  below  ilie  Molina  station.  March  20,  190(). 
gage  was  put  in  near  this  bridge  and  the  station  was  reestablisliet 

The  channel  above  and  below  the  station  is  slightly  eur\'ed  fn 
St)()  feet.  Above  gage  licught  10  feet  tiie  banks  are  subject  to  ovei 
flow  for  a  \vi«ltli  of  MU)  or  400  fe(»t,  but  all  water  passes  beneath  ili 
bridge  and  its  approaches.     T\w  bridge  and  its  piers  are  oblique  t 
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the  direction  of  the  current,  and  the  bed  is  rough  and  irregular  and 
~^mostly  permanent. 

Discharge  measurements  are  made  from  the  Macon  and  Birming- 
ham Railroad  bridge.     This  is  a  two-span  iron  bridge,  each  span  being 
ISO  feet  long  and  supported  by  brick  piers.     There  are  wooden  trestle 
—  approaches  about  150  feet  long  on  the  right  bank  and  225  feet  long 
—on  the  left.     The  initial  point  for  soundings  is  the  end  of  the  iron 
bridge  on  the  right  bank,  downstream  side. 

Tfie  gage  is  in  5-foot  sections;  the  part  reading  from  zero  to  10  feet  is 
?f:  attached  to  a  willow  tree  on  the  left  bank  about  300  feet  above  the 
iri bridge  and  50  feet  below  Riggins's  old  ferry;  the  section  reading  from 
«i  10  to  15  feet  is  fastened  to  a  sweets-gum  tree  50  feet  from  the  left  bank 
5i  and  150  feet  upstream  from  the  bridge.  This  gage  was  maintained  by 
,jf  the  Greorgia  Geological  Survey  until  November  1,  1900,  when  it  was 
n  adopted  by  the  United  States  Weather  Bureau.  The  observer  is 
K  G.  A.  Wright,  who  is  paid  by  the  Weather  Bureau.  Bench  marks 
^  were  established  as  follows:  (1)  The  top  of  the  downstream  end  of  the 
second  and  third  crossbeams  from  the  left-bank  end  of  the  bridge; 
4  elevation,  27.00  feet;  (2)  a  copper  plug  set  in  solid  rock  on  the  west 
^  side  of  the  river  about  100  feet  from  the  water  and  100  feet  upstream 
L  from  a  point  opposite  the  gage;  elevation,  16.29  feet.  Elevations 
^  refer  to  the  datum  of  the  gage,  which  is  660  feet  above  sea  level. 

Discharge  measurements  of  Flint  River  near  Woodbury. 


Dat<>. 


June  29... 
Au^st  29. 


If  arch  29 

May  2 

Deoemtx^r  12, 
December  21. 


February  4. 

March  5 

May  17 

August  15. . 
September  \\ 


June  30... 
July  16. . . . 
July  31... 
October  6. 


1899. 


1900. 


1901. 


1902. 


Gage 
heignt. 


Feet. 

0.80 

.50 


2.20 

2.85 

.85 

4.35 


4.02 

1.18 

.82 

.90 

.60 


00 
20 
.12 
1.45 


1 


Dis- 
charge. 

Sec. -ft. 
590 
461 


2,329 

3,220 

998 

5.423 


4,901 
985 
565 
813 
582 


292 
1.226 

329 
1.520 


Date. 


April  22 

February  12  o. 

March  26 

June  29 

July  30 

S<»ptemlx^r  30. 


1903. 


February  1 1 . 
February  23. 
March  30.... 

July? 

August  25. . . 
October  4  b . . 


1904. 


March  10 . , 

April  21 

June  3 

September  19. 


1905. 


Gage 
heignt. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

2.45 

2.679 

9.20 

16,290 

5.45 

8,861 

1.48 

1.591 

.37 

503 

.28 

387 

2.81 

3,095 

3.30 

4,114 

.74 

620 

.00 

256 

.30 

383 

-  .25 

178 

.91 

844 

.52 

544 

.03 

307 

-  .28 

173 

a  This  is  a  flood  measurement,  stage  being  high  for  thi.s  station.     Results  considered  ^Irly  accurate. 
b  Taken  from  boat  one-half  mile  above  bridge. 
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Daily  gage  height,  in  feet,  of  Flint  River  near  Woodbury. 

•^ 


Day. 
1000. 

Jan. 

Feb. 

Mar. 

Apr.  1  May. 

1.. 

1 

1 

1. 3  1      1. 9 

2 : :.. '.:.:... 

1. 2        1. 6 

3 

1.2  1      1.3 

4 

1.1         1.4 

5 

1.1  !      1.2 

(I 

•• 

i     m          >.          ■•••■■          -.-       ••..•.•       ■•«.•..       .••.■•■ 

s 

9 

10 

1 
11 1 

12 ' 

i:j                

14 

ir, 

1,1 ' ■ ' 

17 

IK 

10 

20 

2, ' 1 

22 1 

23 ' 

24 

2.5 '  

2« 1 ' 

27 ' 

2X 

29 ■ 1 

2.2 

;«) 

1.9 

M 1 

l.G 

1. 

o 

3. 
4. 
5. 


( . 

s. 

9. 

in. 

11. 
12. 
y.i. 
14. 
1.5. 


Hi. 
17. 
IS. 
19. 
2(1. 

21. 
■>•> 

2.1. 
24. 
2.'.. 


2ti. 
•>- 

w. 

29. 
31. 


1. 
•I 

4. 
5. 


1901. 


IWJ. 


2.7 
3.7 
4.7 
4.4 
3,  5 

2. 6 
2.1 
1.8 
l.() 
1..5 

l.«i 
.3.3 
4.2 
4.5 
:j.9 

2.9 
4.2 
3.4 
2.  3 
2.0 

1.7 
1.0 
1..") 
1.4 
1.7 

l.«» 
1.5 
l.fi 
l.(> 
1.5 
l.S 


S.0 
."».  0 
2. 9 
2.0 
1.0 


1.7 
1.0 
1.5 
3.7 
4.8 

I 
5.4  , 

4.3  I 
3.0  : 

3.4  I 

:i3 

2.8  I 

2.4 

n  o   I 

2.0 

1.7  I 

l.ti  ' 

1.5  I 

1.4  I 
1.4 
1.3 

I 

1.3 
1.  3  I 
1.4 

1.5  . 
1.5' 

i.r. 
1.  5  ' 
1.1 


3.2 
.*>.  5 
11. 0 
9.5 
8.0 


1.3 
1.2 
1.2 
1.2 
1.1 

1.1 
1.0 
1.0 
1.0 
1.2 

2.0 

1.8 
1.5 
1.4 
1.2 

1.1 
1.0 
1.0 
1.0 
1.  I 

1.2 
1.2 
1.  I 
!.(> 
1.7 

4.2 
4. 9 

3.  (i 
2.8 
2.1 
5.0 


12.0 
1.0 
9.5 
.5.4 
3.0 


1.1  ; 

1.0 
1.0 
1.0 
1.2 

1.3 
2.1 

2.4  1 

2.1  > 
1.6 

I 
1.4 

1.2  I 
2.0 
4.6  ; 
5.2 

5.8 
5.0  I 
2.8 
2.6  I 
2.4 

I 
2.2 
1.9  I 
1.7 

1.5  I 
1.2 


.5.0  I 
4.4 

7.6  I 
6.4  I 

5.21 

3.7  ' 
2.6 

2.1 ; 

1.8 
l.G  I 

1.5 
1.4 
1.6  ' 
2.1 
2.0 

1.9 
1.7 
1.6 
2.8 
2.9 


2.7 
2.  .< 
1.9 
1.7 
1.4 


1.3 
1.2 
1.2 
1.1 


4.6 
2.9 
2.3  , 
2.0 
1.9  . 


1.0  I 
.9 

.8  ' 
.  i 
.8  ' 

.6 
.7 

•  i 

.6  I 
.6  ' 

I 
.5  : 

.6  I 
.5  i 
1.0  I 
.8 


.6 

.5 

1.0 

1.5 

1.3 
.9 

Ml 
.      < 

.6 
.5 
.5 


1.1 
1.0 
1.0 
1.0 
.9 

.9 

.8 
.9 

.8 
.8 


I 
7  I 


.8 
1.0 
1.1 


.9  ! 
.8 
.9  1 
.8 
1.2  i 

3.1 
9.0 
10.0 
8.0 
5.0  I 

2.8  ' 
2.0 
1.  6  ' 
1.4  , 
1.3 
1.7  '. 


1.0 

1.0 

.9 

.8 

.8 


.6  ' 
1.0  j 

1.4  I 

1.6  I 

1.6  1 
1.4  I 
1.8 
1.8  I 


1.6 
1.0 

.7 

.6 

.  5  ;      1. 3 


1.0 
4.1 
4.0 
3.8 
6.0 

5lO 
2.4 
2.0 
9.0 

8.5 


1.6  I 

1.8 

2.6 

a2 

1.8 


1.4 
1.1 
1.2 
2.1 
1.8 

1.7 
1.6 
1.5 
1.2 
1.1 

.9 

.8 

1.2 

1.4 

1.0 

.8 

.7 

1.0 

1.3 

1.5 


,4  I 
5 

,8' 
6 
5 


2.9 
2.8 
4.5 
4.3 
3.7 

2.4 
1.8 
L4 
l.l 
1.0 

.9 
1.6 
1.5 
1.6 


Aug.  I  Sept.  I  Oct.     XoT. ,  Dk. 


1.0 
.8 
.7 
.6 
.5 

.8 
.6 

.5. 
1.1 

.8 


'      8.0 

1.0 

7.0 

1.2 

5l9 

1.2 

5l1 

1.6 

4.1 

2.4 

3.0 

2.7 

2.1 

3.0 

1.6 

2.8 

1.5 

2.5 

1.2 

1.9 

.9 

.8 
.6 
.5 
.4 
.4 

.6 

.8 

1.0 

1.4 

.9 

.9 
.8 
.8 
.5 
.4 

.4 

.4 
.5 
.7 


i  I 


.  t 
.6 


.1 
.0 
.0 
.2 
.1 


I 


2.5 
1.7 
1.2 
1.0 
1.2 


.3 


.3 
.2 

.1 
.2 

.1  j 

•J' 

.3  1 

.2  I 
.2, 
.3  I 
.4    . 


.8 
.7 
.7 
.5 
.4 


.9 

1.0 

1.6 

1.5 

1.1 

1.2 

1.1 

.9 

1.0 

.7 

1' 

.9 
.7 
.9 

1.8 

ao 

2.5 
2.0 


a4 
.7 
.6 
.4 
.3 


.8 

.2 

.6 

.2 

.5 

.2 

.4 

.1 

.4 

.1 

.3 

.2 

.3 

.7 

.1 

.4 

.1 

1.3  I 


a2 

.1 

.2 

.5 

1.5 

1.8 
1.2 
1.0 
1.8 
.7 

.5 
.5 
.6 
.6 
.5 


I 


.4 
.3 
.3 
.2 
.3 

.2 
.2 
.2 
.2 
.1 


I 


l.D 

1.1 

.9 

.8 

.6 

.6 
.5 
.5 
.5 
.4 

.4 
.4 

.5 

.8 

LO 

1.2 

.9 

3.4 

4.6 


1.7 

4.8 

1.9 

3.1 

2.5 

1.9 

6.1 

1.2 

8.0 

.9 

7.0 

.8 

&6 

.7 

2.2 

.7 

4.1 

.8 

2.9 

.8 

2.0 

1.0 

1.3 

.1 

.4 

.1 

.3 

.0 

.2 

.2 

.3  1 

.7 

.7  1 

.3 
.3 
.6 
.9 
1.0 

1.1 
.7 
.5 
.4 
.4 
.3 


.9 
1.4 
2.7 
1.7 
1.1 

1.1 
.8 
.1 
.6 
.7 

.6 
.6 
.5 
.7 
.6 

.5 
.6  . 
.5 
.5 
.4 

.4 

.5 
.5 
.4 
.5 


I 


.4 
.4 
.5 
.4 
.4 
.3 


1.4 
1.2 

.9  ; 

.6  I 
LI 


a4 

L2| 
2.01 
3.3i 
2.» 

L3 
1.0 

.  < 
.6 

.5 
.61 
.5 
.5. 

m 

.0 


.4 

1.6 

.4 

.4 

.4 

1.5 

.4 

.5 

.5 

1.3 

.3 

.5 

.4 

1.1 

.2 

.6 

.3 

.8 

.2 

.5 

1.5 
1.6 
1.2 

1.0 

.S 


.4 

.5 
.5 
.6 
.5 

.5 
.6 
.6 
.5 
.5 

.6 
.5 
.6 
.6 
.6 

.5 
.6. 
.5 
.6 


.8 
.8 
.7 
.6 
.5 

.6 
.  t 
.6 
.5 
.6 


1.2 
.5 
.4 
.3 
,4 


c: 

p 

11 
\i 
!P 
.1 


1) 


Lt 

1.: 

■I  ! 


c  a 

:  1* 

6  U 

7  IJ 


1.1 

4* 


'\ 
1.1 
II 


l: 

Ll 
A 

.J 
J 

XI 
i! 

\l 
LJ 

11 

.1 

.1 

« 

1.J 

l: 
a 


1* 
i: 

V. 
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Uay.  I  June,  j  July.  |  Aug. 


Bept. '  Get.  I  Nov 
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Daily  gage  height,  in  feet,  of  Flint  Rirer  near  Woodbury — Continued. 


Day. 


•Tan. 


Ffi]).  '  Mar.     Apr.     May.  i  June.  I  July.  I  Aug.  [  Sept.      Oct.     Nov.    lw< 


1904. 

1 

1 

1 

11 

'   1.2 

2.8  , 

1.5' 

12 

1.0 

2.  5  1 

1.3  1 

13 

1    .9 

2.2  , 

1.1 

14 

.8 

2.0  ' 

1.2  1 

15 

.7 

1.7  , 

1.4 

Hi 

'    .8 

1.4 

L2 

17 

,   1.3 

1.2 

1.0 

IS 

'   1.5 

1.1  1 

1.0 

19 

1.4 

1.2 

.9 

20 

'   1.2 

1.4 

.9 

21 

1.0 

1.5  • 

.8  ' 

22 

1. 1 

2. 6 

.9  1 

•23 

:i.  2 

3.0 

.9 

24 

3.0 

2.9 

.9  1 

25 

2.7 

2.  5  ' 
2.0' 

s 

2<) 

1.9 

.9 

27 

1.5 

1.9  1 
1.4 

.9 

28 

1.2 

.8 

29 

l.l 

1.2 

.9 

30 

1. 0 

.H 

31 

9 



.8 

I'KK). 

1 

1 

.9 

.5 

1.0 

2 

(i 

.5  ! 

.9 

3 

1    .* 

.4 
.4 

s 

4 

,    .0 

.  < 

5 

'    .5 

..')  , 

.() 

() 

'    .5 

.0  ! 
1.0 
1.9 

.8 

/ 

1    .  (> 

.8 

s 

1    " 
.  t 

.8 

9 

..  .  1    .0 

.3.0 

:i.2 

.8 

10 

I    .5 

.9 

11 

.4 

2.7 

1.0 

12 

>     9 

.3.5 

1.1 

13. 

2.1 

5.4 
ti.3 

1  3 

14 

1   2.  0 

1.2 

l.'i 

1  9 

4.9  1 

:i5' 

1  0 

10 

1 
1. 0 

.9 

17 

'   1.3 

2.  5  ' 

.9 

IH 

1.0 

2.1 

.8  1 

19 

'    .S 

1.7  1 
1.5 

•• 
,  1 

20 

H 

1 

.(> 

21 

.X 

2.0 

1.0  1 

•>•> 

1     .. 

2.0 
l.S  ' 
1.7 

1.  1 

23. 

.  (i 

1  3 

24 

'     .0 

1.2  1 

25 

r, 

1.5 
1.3 

1  0 

20 

4 

•  0 

27 

..  .      .4 

1.1 
I.O 

2S 

3 

.7  1 

29 

3 

.  Tt  ' 

30 

4 

31 

.it 

.  1 

1.0 
.8 
.7 
.6 
.0 

.() 
.5 
.5 
.4 
.5 

.4 

.4 
.5 


4 
5 
4 
4 

5 


.0 
.5 
.5 
.5 
1.0 


1.2 
1.1 
1.0 
.9 
1.1 

LI 
1.0 
1.1 
1.0 

.8 


8 

7  I 
0  , 


(i 


5 


4 
4 
4 

.) 
ft 


a  3  I  0. 4  i 
.  3 ,    .0 
.0 


2  . 


.1 

.0 

.2 

-  .050 

^2 

-  .06 

.1 

.05 

.2 

-  .05 

.1 

-  .05 

.1 

-  .05 

.1 

.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
1.0 


.0 

.  7 

1.2 

1.4 

1.3 
.9 
.0 

.8 
.8 


4 

3 
3 


5 

5 

3 
o 


3 
4 
4 

s 


.)  I 
4 

3  ' 
3 

2  I 


0.6    I 

•3 
.2 

.2    I 
.0    1 

I 

-  .06 

-  .1 

-  .1 
.1 
.1 


Wi  ,-  .05 
05  I      .2 
()5  I      .1 


4 
4 


05 
05 

0 
0 

0    I 


I 


.8 
1.0 

.4 
o 

.1 

.0 

.1 
o 


L7 
2.6 
2.6 
L5 


5iD 

ao 

1.2 
1.5 

1.4 
.9 
.5 
.5 
.4 

.3 
.3 
.3 
.4 
.3 

.7 
.1 
.3 
.6 
.5 
.3 


ao 

.0 
.0 
.05 
I 


—     ns>  !-- 


I 


.  I 

.1 

.1 

.15 

.2 

-  .15 


.2 

.25 

.'25 


1.3    I  -  .2 


1.0 
.6 

,   I 

.6 
.5 


.9 
1.2 
1.2 

.  I 
.♦i 

I 

.4    { 

.1    I 
.0    I 

■\  1 

.1     I 
.0    I 

•1  1 

■.\\ 

.1 


2.3  ■ 
2.3; 
2.1  I 
2.0 
1.8 


2.6 
3.9: 
2.6  ' 
L6  I 

.8  <' 

.6'. 

:^: 
1:2^  ■: 

LO 

:?■: 

I    •''■ 
I    .1  ■ 

I    .1 '. 


-  .2 
.0 
.0 

-  .1 

_  ^2 


,2 
3 
3 
3 

3 
4 
4 
4 

5 

5 
4 

A 

4 

o 


i_ 


.15  I 
.2  ' 
.25  , 


-  .  15      - 

-  .3    i- 


.1 

.0 

.0 

.0 

.1 

.2 

.1 

.6 

^2 

.6 

.2 

.3 

.3 

.3 

.2 

.1 

.5 

.0 

2.2 

-.1 

a  33 
..35 
.4 
.4 
.4 

.4 

.45 
.45 
.4 
.4 

.45 

.45 

.45 

.5 

.45 

4 

.35 
4 

35, 

35 

4 


..3 
.ti 
.4 
.G 


.4 

•> 

.  *i 

.0 

.1 

0 

I 
3 
4 
4 
3 


8    I 

6 

5 

3 

3 
o 


0.t»5 

.1 

•  ^ 

.» 

.1 
.1 
.1 
.1 
.0 

.n 

.1 

.1 
•I 


1 
1 
1 
1 
1 


■■.4 


.1 
.1 
.1 
.1 

.0 

.1 
.1 

.1 

1 

.9 

1.1 

1.0 

.S 

.6 


.'3 


13 


T 


.  j 
4C 


14 


5P 


IJ 


_j 


2 

.4 

:.4 

1 

.3 

i.j 

1 

2 

1: 

1 

.2 

:5 

0 

•> 

0 

.1 

44 

0 

.1 

i^ 

0 

0 

4J 

1 

0 

J » 

.1  •» 

li 

1.. 


•i.liiiH'  l.')t<»  'J.'i  «>b.s<>rvi'r  n'portrd 
wt'iit  iis  iiiiich  :is  1  t(>ntti  1m>1ow. 


InIow   r.cro,"  but  .stated  aftiTwards  that  he  did  not  think  K 


APALACHICOL.V    DRAINAGB    B.\SIN,   STREAM    FLOW. 

Rating  tablr»/or  Flint  Hiver  near  Woodbury. 

AFRIL  1,  1900.  TO  DE^EUBER  31,  IQOl.o 


^■A 

cbargp. 

.^. 

ch»,w 

helgft. 

»".'^^ 

.a. 

1    >v«^ 

^'-d,- 

.■„,. 

.,.-«. 

.v«. 

Src.-fl. 

"?jS- 

4eo 

s; 

I'STO 

1    '■'* 

TO 

i.lO 

3.  at 

3,740 

1 

JANUARYI,  190Z.  TO  DECEMBER  31,  IBOR.t 


10,  M 

1S.7S0 

lioo 

3i,aM 

r>l>KCBUBBR3l,l«(».a 


,  r 


^00 


d  Bptwwn  Esgp  belgbt  l.COnnt]  4.1(llprtthi'rntlngcurvHlf<atnnttpnt,  ttip  dlDnr^nc^  hi>ing  L4aH'rti 
i  Abnvr  gaSPnptKht  H.eo  Wl  the  rating  rurvr  is  h  langpnt,  Ibe  dlllrroncp  bring  250  per  tcntb. 


(cbelgbt  l.COnnt]  4. IOIpi 
Hht4.IOlt ■- 

te  gage  height  0. 

Estimated  monthlj/  discharge  oj  Flint  Rive 

IDmlnuge  area,  tiHS  HqiinrB  nillR 


Uonth. 


1900. 


IKIv.;;, 

Jane 

Septeniher 

Xovemlier 
December 


Illsthnrge  tn  B«nnd-f»t. 

Ru/Mfl. 

M„,.»., 

M,.,™,,..      ».„. 

L70 
.02 

Depth  in 

11 

370              'flll 

63 

as 

Wi 
71 

222  WATER   RESOURCES   OF   OEOROIA. 
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FLINT   RIVER   NEAR   MONTEZUMA. 


This  station  is  located  at  the  iron  highway  bridge  about  1  mile 
lest  of  Montezuma.  Some  discharge  measurements  had  already 
been  made  at  this  point  when  the  United  States  Weather  Bureau 
;«Ublished  a  standard  chain  gage  on  the  bridge,  late  in  1904.  Dur- 
:ing  1905  the   daily  gage  heights  were  furnished  by  the  Weather 


t%- 


The  channel  is  slightly  curved  above  and  below  the  station,  which 
knear  the  point  of  reverse  between  the  curves.  The  current  is 
moderate.  The  right  bank,  which  is  mostly  covered  with  a  dense 
powth  of  brush,  will  overflow  for  a  great  distance  at  about  12  feet 
iboTe  low  water;  the  left  bank  is  not  apt  to  overflow.  The  bed  is 
iMidy  and  probably  shifting  and  the  current  is  slow  at  low  stage, 
e^ially  near  the  left  bank. 

Discharge  measurements  are  made  from  the  bridge  of  two  100-foot 
spans,  with  a  short  trestle  approach  on  the  left  bank  and  a  very  long 
floe  across  the  marshy  ground  on  the  right  bank.  The  initial  point 
for  soundings  is  the  end  of  the  left-bank  approach,  downstream  side. 

The  gage  is  located  on  the  upstream  side  of  the  right  span  of  the 
fcridge  near  the  middle  pier.  The  bench  mark  is  the  top  of  the  up- 
stream tubular  pier  at  the  middle  of  the  bridge;  elevation,  28.00  feet 
•kove  the  datum  of  the  gage. 


IHscJiarge  nuasurements  of  Flint  River  ruar  Montezvwn. 


%/s 


Date 

J90J. 
J904. 


Gaee        Dift- 
I  height. !  charge. 


Feet. 
4.38 


1.&5 


Sef.'-ft. 
2,398 


971 


Dato. 


1905. 

August  2:j 

August  31 

Octolwrl2 


Gage 
height. 

Feet. 
3. 15 

Dis- 
chargr. 

Sec.-ft. 
I,(i08 

1      2.41 

1,249 

2.25 

1,148 

1 
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iMibj  tjage  height,  inftet,  of  Flint  River  near  MonUzwnia. 


1. 

2. 
A. 


7. 

h. 

J». 

10. 

11. 
12. 

i;<. 

14. 

i:>. 


Hi. 
17. 

is. 

10. 
2fl. 


21. 
22. 
Z\. 
24. 

2A. 


2«». 


29. 


Day. 


ina'). 


J  Mil. 

1    Fob. 

1 

Mar. 

Apr.  1 

Mny. 

J  tine. 

July. 

Aug. 

Sept. 

1    tkt. 

!  Nov. 

l>«c 

1 

'      3.2 

1 
0.0  1 

4.3 

3.0 

4.0 

3.3 

1.8 

2.3 

i 

1.8 

2.1' 

• 

14 

4.4 

3.2 

5.K 

4.0 

3.0 

3.5 

5.1 

1.0 

3.3 

4.1 

1      2.1 

ti 

4.1 

3.2 

5.0 

4.0 

4.5 

3.0 

6.5 

1.0 

4.  A 

4.0 

'      2.0 

Ji 

4.7 

,                 '•^^- 

5.5  1 

4.0  1 

5.3 

3.0 

7.5 

1.8 

4.2 

3.2 

2.0 

It 

W.A 

'      3.2 

5.1  ' 

4.0 

0.0 

3.0 

•  7.5 

1.7 

4.0 

3.3 

2.0 

:.• 

:j.4 

3.:. 

5.0 

4.3 

5.7 

3.2 

5.8 

1.6 

3.8 

3.0 

2.0 

v: 

W.h 

3.7 

5.0 

4.8 

•>.  0 

2.9 

5.0 

1.5 

3.4 

3.4 

2.0 

9f 

.-i.o 

.'i.4 

4.S 

5.2 

0.3 

2.7 

3.9 

1.4 

3.2 

2.9 

2.0 

v: 

3.  T) 

7.4 

4.7 

5.0 

0.2 

2.4 

3.2 

1.3 

2.6 

2.4 

!.t» 

*! 

;^  •', 

9.2 

4.7 

4.9 

5.7 

2.2 

2.5 

2.3 

2.0 

2.2 

2.0 

*  » 

M..') 

10..') 

«i.O 

4.7 

4.8 

2.2 

2.5 

5.2 

1.8 

'       2.0 

2.* 

»  7 

3.4 

12.0 

«).4 

4.5 

4.3 

2.0 

3.0 

6.6 

1.7 

2.2 

4.1 

\i 

4.0 

1     14.0 

«J.7 

5.0 

3.9 

2.0 

4.0 

7.0 

1.6 

2.4 

.      4.T 

h.h 

4.r, 

15.0 

K.2 

7.0 

3.5 

2.1 

4.4 

7.0 

2.7 

2.4 

4.4> 

v; 

7.(i 

17.3 

.K.  r, 

8.5 

3.2 

2.3 

4.0 

8.2 

2.9 

2.2 

4.6 

:.f 

7.2 

17.1 

0.7 

7.1  ' 

3.2 

2.4 

3.7' 

1.  t 

2.3 

2.1 

4.0 

^s2 

<;.4 

15. 5 

0.0 

.).  1 

2.5 

3.0 

7.4 

1.9 

2.1 

3.2 

L< 

•     ** 

13.9 

5.5 

5.0  1 

f).  r> 

3.1 

2.8 

7.1 

1.6 

2.2 

=      2.9 

m    ■ 

r..o 

12.5 

.5.2 

4.7  ■ 

5. 0 

3.2 

2.5  1 

7.7 

1.5 

2.1 

2.5 

i« 

."..0 

10.0 

5.0 

4.3 

4.8 

2.5 

2.3  ' 

1 

7.4 

1.6 

2.0 

.      2.5 

i« 

•VO 

9.0 

5.8 

4.2  : 

3.0 

2.3 

2.1  I 

5.0 

1.4 

2.0 

2.5 

\i 

4.3 

S.5 

0.4 

4.1 

3.5 

2.2 

2.0 

3.7 

1.4  1 

1.9 

3.ti 

Mil 

4.0 

9.0 

8.0 

4.1 

3.3 

2.3 

2.0 

3.1 

1.3  I 

1.9 

3.7 

u.: 

4.0 

9.3 

7.2 

4.3 

4.0 

2.5 

2.0 

3.0 

1.3 

1.8 

3.8 

u.: 

3.«» 

9. 5 

0.0 

4.0  ' 

0.0  ] 

3.4 

2.0 

3.0 

1 

1.2  1 

1.8 

3.0  i 

Uf 

3.7 

S.O 

0.0 

3.7 

0.2  1 

2.9 

2.1 

1 
3.7 

1.1  , 

1.8 

2.4 

HI 

3.  r» 

7  •> 

5.7 

3.8  , 

5.2 

2.4 

2.3  i 

4.3 

1.0  ' 

2.4 

2,h 

ii.« 

3.3 

5. 2 

3.9 

5.0 

2.4 

2.2 

3.5 

1.2 

3.7 

2.4 

94 

3.2 

1 

4.0 

3.8 

4.2 

2.5 

2.0  1 

3.2  . 

1.2  . 

3.4 

2.4 

:f 

3.2 

4.7 

3.7 

3. 0 

2.9  1 

1.9 

2.8 

1.4 

3.0 

2.4 

Kl* 

3.2 

1 

1.5  1 

3.7 

1.8  i 

2.5 

2.2 

•■••■•• 

lit 

FLINT    RIVER    AT    ALBANY. 

This  station  was  originally  established  by  the  Unit^  Static 
Weather  Bureau  Aj)ril  10,  1S93,  and  has  been  maintained  from  that 
date  to  tlu^  presiMit.  Diseharji^e  measurements  by  the  Geological  Siu^ 
vey  were  becrnu  at  this  station  in  1001,  and  the  gage-height  records 
furnished  by  the  Weather  Bureau  liave  been  used,  except  for  a  porti(ffl 
of  tJie  year  1903.  Tlie  ])resent  observer,  D.  W.  Brosnan,  is  paid  br 
the  Weather  Bureau. 

The  ('liann(»l  above  the  station  is  straight  for  about  1,000  feet  and 
is  rougli.  Below  the  station  the  channel  is  straight  for  700  feet.  The 
riv(»r  ovctAows  both  banks,  but  only  under  the  approaches  to  the 
bridge.     The  bed  is  constant,  but  rough,  and  the  current  is  irregular. 

Di.^charge  mea.sureinents  are  made  from  the  Atlantic  Coast  liw 
two-span  railroad  bridge,  which  is  325  feet  long,  with  475  feet  of  trestk 
approach  on  tlic*  right  bank  and  240  feet  on  the  left  bank.  The  initiil 
point  for  soundings  is  the  center  of  the  tubular  iron  pier  on  the 
upstream  sid(»  of  the  bridge  on  the  left  bank. 

The  gage  was  washed  out  and  replaced  in  1898.  It'was  again  injured 
in  1002,  and  was  n^placed  by  a  n(»w  gage  June  17, 1902.  The  new  pige 
was  set  0.75  foot  lower  than  the  old  gage  as  it  existed  prior  to  June  H. 
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1902.  The  gage  heights  were  corrected  from  January  1  to  June  17, 
1902,  inclusive,  to  correspond  with  the  new  gage.  The  Weather 
Bureau  gage  is  attached  to  the  Dougherty  County  Bridge,  located 
about  700  feet  below  the  Atlantic  Coast  Line  bridge.  It  is  in  three 
Nctions.  No.  1  is  attached  to  the  crib  around  the  middle  piers  and 
ertends  to  4  feet  above  zero;  No.  2  is  spiked  to  a  green  cypress  tree 
JBst  above  the  bridge  on  the  west  bank  of  the  river,  and  reads  from  2 
to  17  feet;  No.  3  is  spiked  to  a  cedar  post  16  feet  high.     This  section 

I  begins  at  17  feet  and  reads  to  32  feet,  which  is  2^  feet  above  any  high 
water  known  since  1840. 

A  standard  chain  gage  belonging  to  the  United  States  Geological 
:  Survey  was  installed  April  20,  1904.  It  is  fastened  to  the  hand  rail- 
ing of  the  downstream  footway  of  the  Dougherty  County  Bridge  near 
tbe  middle  of  the  west  span.  The  gage  was  accurately  set  to  corre- 
spond with  the  bench  marks  previously  established,  and  its  readings 
agree  with  the  standard  portion  of  the  Weather  Bureau  gage.  The 
bottom  of  the  box  is  45.34  feet  above  the  zero  of  the  gage,  and  the 
bgth  of  the  chain  is  47.34  feet. 

Bench  marks  were  established  as  follows:  (1)  A  copper  plug  set  in 
tbe  downstream  comer  of  the  brick  abutment  on  the  right  bank  under 
tbe  Dougherty  County  Bridge;  elevation  33.81  feet.  (2)  The  top  of 
tbe  first  crossbeam  from  the  right  bank,  upstream  end  of  the  railroad 
bridge;  elevation,  43.20  feet. 


Discharge  ineasureinenU  of  Flint  River  at  AlbaJiy. 


Ktitii26. 
Apia  18. . 
%19... 


Date. 


Gage        Dls- 
heignt.    charge. 


1901. 


Feet. 
4.75 
8.05 
8.70 
2.63 


1902. 


Ser.-fi. 

5,364 
10,680 
10,720 

4,256 


Jiae25 1.90  i 

Jaae25 1.90 

*ptemtx?r  2t> 1.20  ' 

I«Hnber4 6.11  " 

1903.  I 

lUithe 13.68  ' 

IU721 16.80  i 

lalT3 5.65 

September  18 13.06 

OrtoberM 1.90  ; 

I>«ember22 3.25 


3,386 
3,440 
2,492 
8,006 


18,630 

23,120 

7,744 

16,640 

3.484 

5,035 


Date. 


April  19... 

June  18 

September  22. 
September  23. 
November  15. 
November  16. 
NoVemU»r  21. 
November  21. 


1904. 


Gage  I     Dis- 
heignt.  charge. 


1905. 

April  26 1      4.;i8 

August  25 

August  28 

OctolK-r  14 


Feet. 

Sec.-ft. 

2.78 

4.474 

.25 

2.111 

.20 

2.044 

.20 

2,104 

1.11 

3.030 

1.20 

3,056 

.63 

2,423 

.61 

2.378 

4.;i8 

0.398 

1.42 

3.073 

1.82 

3. 634 

.79 

2,640 

3696— IRR  197— OT- 


IS 


226 


WATER   RESOURCES   OF   OEGBOIA. 


Daily  gage  height,  infiet,  of  Flint  River  at  Albany. 


Day 

1   , 
Jan. 

Fob. 

Mar. 

1 
Apr. 

1 

May. 

1 
June. 

July. 

Aug. 

Sept. 

1  Oct, 

1 

'  Not.    I>r. 

1902. 

■        1 

1 

6i8 

a8 

9.6 

a9  , 

48 

43 

26 

ao 

23 

22 

1%     li 

2 

(vl 

5l0 

11.8 

9.3  ' 

48 

ae 

28 

ao 

20 

20 

L7     If  J 

3 

fiL7 

&8 

l&O 

9.8 

49 

2.8 

20 

28 

L8 

L8 

L6     i:  J 

4 

d9 

9.0 

19.6 

9.8  1 

&L 

Z6 

20 

24 

i.e 

1.7 

L7     ii  1 

o 

&8 

11.9 
12.6 

2a9 
22.7 

las 
las 

5.0 

5l1 

Z5 
Z5 

22 
21 

24 
25 

Le 

L4 

L7  . 

1 

1.8 

1.0    :.;  1 

(i 

a  C 

LI    :.i 

i 

7. 5 

ia3 

14  5 

22.9 
19.7 

9.9 

as . 

48 
46 

26 
29 

L8 
1.7 

28 

ai 

Le 

1.4 

L7 
L3  = 

.6   a 

.4     U 

8 

8.3 

9 

9.1 

148 

17.6 

a7 1 

a9 

41 

1.7 

ai 

L8 

L4 

.2     14 

10 

9. 9 

15.9 

15.1 

7.9  . 

a7 

41 

L6 

29 

25 

1.2 

.1     it 

1 

11 

la  8 

lai 

11.2 

7.8 

as 

43 

L4 

27 

a2 

1.0 

.4    114 

12 

12. 1 

14  0 

ia4 

7.5  . 

ae 

45 

Ll 

27 

a2 

.9 

.6   i; 

13 

13.3 

11.9 

9.8 

7.2 

as 

45 

1.3 

25 

a4 

.8 

.9     il 

14 

la  8 

ia4 

9.5 

7.2  , 

ai 

49 

L6 

29 

a4 

.7 

.9     li 

15 

14.5 

1 

7.8 

a9 

7.0  ' 

2.6 

48 

22 

a8 

ae 

.7 

Ll     U 

1 

16 

14  3 

(x9 

11.5 

7.5  , 

25 

45 

21 

ae 

ao 

.7 

.8     il 

17 

12.1 

ae 

ia3 

■      7.0' 

2.6 

49 

20 

a4 

43 

.6 

.6   a 

18 

la  8 

tiiO 

17.0 

7.5 

ao 

43 

1.9 

a4 

44 

.7 

.4     il 

19 

lai 

7.6 

15.6 

1      7.6 

as 

a9 

L8 

a2 

a9 

.5 

.4     I 

20 

9. 8 

7.8 

14  1 

7.8 

a6 

a7 

L8 

ai 

a7 

.4 

.3     il 

21 

ao 

8.9 

12.8 

7.9 

ai 

ai 

1.8 

29 

ao 

.9 

.1     l» 

22 

7.1 

9.8 

11.7 

ao 

2.8 

28 

L9 

22 

41 

L2 

.2     il 

23 

as 

10.3 

11.4 

1     ai  , 

2.5 

26 

22 

21 

40 

1.3 

.4     il 

24 

&i 

9.7 

ia8 

7.9 

2.6 

26 

26 

L9 

40 

1.8 

.4     i» 

2!* 

4.6 

8.8 

ia7 

7.8 

ai 

L9 

29 

1.9 

a2 

L9  ' 

.5     il 

2»i 

4.4 

ai 

las 

7.6 

as 

23 

29 

1.8 

L2 

21 

.6     il 

27 

43 

7.8 

9.9 

a8 

a6 

22 

a2 

20 

26 

20 

.9     i» 

28 

4.3 

7.9 

9.6 

as  1 

as 

22 

a4 

22 

24 

L8; 

.9     U 

29 

43 

9.6 

5.6 

43 

20 

a4 

2« 

22 

L7  1 

L3     &t 

30 

42 

a7 

48  , 

46 

20 

a4 

24 

20 

Le' 

L8     il 

31 

a9 

....... 

7.9 

46 

a2 

23 

L9 

I* 

1003 

1 

I 

1 

41 

45 

ai 

14  4 

5.9 

48 

as 

24 

25 

26 

L7     il 

2 

as 

49 

7.0 

ia7 

46 

44 

a4 

23 

24 

25 

*■■    51 

3 

ao 

5l3 

7.9 

I   lao  > 

47 

45 

5.8 

22 

24 

24 

L9     1? 

4 

a2 

5.6 

as 

lao 

40 

5.6 

47 

21 

23 

23, 

29     t\ 

5 

a4 

5.4 

9.6 

lao 

a9 

7.3 

40 

25 

22 

22' 

&0     !■ 

6 

a9 

5.1 

las 

12.6 

a7 

9.0 

46 

a4 

20 

21 

7.5     i; 

7 

42 

5.1 

14  5 

ILS  1 

45 

1L4 

45 

5.4 

1-9 

20 

7.8     J 

8 

42 

5.0 

ia9 

lao 

5.2 

ia2 

43 

&5 

1.8 

20 

&7     I 

9 

42 

5.0 

las 

9.0 

5.9 

la? 

47 

&9 

L7 

L9 

S5     IJ 

10 

46 

5.4 

11.7 

1    as  I 

a9 

lai 

ao 

7.0 

1.5 

L9j 

46     11 

11 

47 

7.2 

11.6 

9.0 

7.7 

12  4 

&6 

5.5 

L4 

20  1 

19;  }| 

12 

5.2 

a  9 

ltt7 

'      9.6  ' 

ao 

11.5 

7.2 

46 

L2 

21  1 

^'    J 

13 

5.2 

15.8 

9.3 

lai 

9.0 

9.4 

a2 

43 

Ll 

21 

ifi    J 

14 

5. 4 

21.0 

a7 

ia9  1 

9.2 

7.0 

as 

40 

L5 

L9 

iO     J 

l.S 

5.4 

22.8 
24  6 

as 
as 

11.0 
11.5 

■   9.8 
11.9 

5.5 
44 

7.4 

a4 

^1 
44 

ae 

1L8 

1.7, 

Le 

19  1   *• 
18     l\ 

l(i 

5.4 

17 

5. 2 

25.0 

as 

12.0 

ia3 

a8 

a3 

&2 

128 

L9 

3^'      J 

18 

47 

241 

ao 

12.3 

ia7 

a4 

a2 

&8 

lao 

25 

1«     J 

19 

47 

22.6 

7.5 

12.5  ' 

15.7 

a  2 

5.5 

ao 

ia4 

a2 

16     X 

20 

44 

21.8 

7.0 

12.0 

lao 

ai 

41 

0.1 

UlO 

a9  1 

16     tl 

21 

44 

19.7 

6.5 

lao 

ia7 

ai 

ae 

lao 

las 

42 

15     Jl 

22 

4. 6 

ia2 

6.5 

ao 

ia6 

ao 

ao 

lar 

17.0 

ae, 

15  j; 

23 

4 « 

14  1 

6.3 

7.6 

14  5 

ao 

25 

las 

1&4 

ao 

14     }J 

24 

4  1 

13.9 

6.5 

7.6 

10.0 

as 

2.3 

ia7 

ia7 

25 

13     }1 

2.1 

;i  7 

12.6 
11.2 

7.0 
7.  1 

7.  7 
7.3 

a  3 

5.5 

a7 

26 

ao 

ia7 
lae 

48 
40 

23 
21 

13     I' 

12    j; 

2rt. 

i.'y 

27 

3. 3 

lao 

9.  0 

a2 

4  9 

as 

a  4 

lae 

a7 

20 

13     « 

28 

a4 

9.  1 

10.0 

5.4 

4.2 

a6 

a9 

7.3 

a4 

L9 

13      l\ 

29. 

a6 

11.8 
14  4 

.->.  2  ' 

44 
4  5 

47 

ao 

ae 

28 

as 

29 

a2 

28 

L8 
L8 

13     ij 
12      il 

30 

41 

31 

43 

14  8 

5.0 

26 

26 

L7 

1   u 
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Daily  gage  height^  infeety  of  Flint  River  at  AlboTvif — Continued. 


Day. 

,  Jan. 

Feb. 

Mar. 

Apr. 

May. 

Judo. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1901 

5w2 
14 

12 

12 

>   11 

10 

ao 

14 

17 
5.1 

&0 
&4 
7.0 
7.0 
6.S 

&4 
6.0 
5.9 

5.8 
&0 

flLO 
5.8 
&8 
&1 
ft5 

a7 
lao 

10.4 

10.3 

9l0 

7.0 

12 
3.8 
3.1 
2.6 
2.2 

2.0 
2.3 
2.7 
2.7 
2.5 

2.3 
2.1 
2.6 
3.4 
16 

CLO 
6.4 
6l1 
6.6 
18 

10 
3.6 
3.4 

as 
as 

ai 

2.9 
2.8 
2.5 
2.S 
22 

6L3 
6.9 
6.6 
6.2 
5.0 

17 
18 
5.2 
&4 
&8 

12.9 
1&9 

ia2 
ia7 

17.2 

15.8 
118 

las 
ia5 

&5 
&4 

as 
ia5 
lao 
ia9 

ia6 
ia4 

10.1 
9.4 

.....>:. 

2.2 
2.4 
2.3 
2.3 
2.2 

22 
26 

a2 

5.2 

a7 

as 
lao 

15.5 
1&4 
21.4 

25.2 
25.3 
215 
2a8 
227 

21.2 

lai 

17.0 
110 
120 

ILl 

lai 

9.0 

a2 

7.3 
&7 
&4 

as 
ao 

7.0 
7.3 
7.3 
7.8 

ai 
ai 

7.5 

a8 
a4 

a2 
a2 
ai 
a8 
a2 

ao 

18 
15 
12 
12 

11 

15 
5.0 
19 
18 
13 

ao 

7.2 

a7 
as 

5.9 

a7 
as 
a2 
ai 
a8 

ao 

7.8 

ft6 

10.7 

las 

lai 
as 
ai 

7.0 

as 

ao 
as 
lai 
a7 
as 

ai 
a2 

7.2 

a4 
as 
a4 

12 

a9 
a7 
a^ 
a^ 

a2 
as 
11 
ao 
a4 

a9 
a9 
a4 

17 

a8 

a4 
a2 
ao 

27 
25 

24 
24 
24 
23 
23 

22 
22 
21 
20 
20 

ao 

17 
15 
12 
11 

11 
10 
12 

ao 
a4 

a6 
ao 

7.9 

a  4 
ia6 

a8 
ai 

7.6 

as 
a4 

18 
17 

^». 

19  ' 

17 

14 
14 
14 

16 
17 

1 

20 
20 
1.9 
L9 
24 

25 
22 
1.9 
L7 
L6 

L6 
L6 
L5 
LS 
1.3 

LS 
L4 
L5 
L9 
L9 

1.7 
L4 
LI 
LO 
.8 

.8 
.7 
.6 
.5 
.6 
.9 

16 
12 
19 
a  9 

a4 

a7 
ae 
ai 
as 
a4 

18 
10 

a6 
ai 

27 

25 
27 

a7 

18 

ao 

13 

as 

28 
IS 
IS 

ai 
a8 
a4 

14 

a7 

ao 

1 

ao 

L5 
26 
27 
24 

L9 
LS 
LS 
LI 
LS 

L2 

LO 

.8 

.7 

.6 

.6 
.4 
.3 
.2 
.2 

.2 
.1 
.3 
.5 
.5 

.4 
.4 

:i 

.3 

28 

ai 
a2 

27 
22 

20 
20 
20 
L7 
L4 

L2 
LI 
LO 
LO 
L4 

L6 
L6 
L9 
20 
24 

L8 
20 
L6 
L9 
24 

25 
22 
LS 
L4 
L8 

as 

L6 

LS 

LI 

.8 

.6 
.5 
.5 
.4 
.4 

.4 

.7 

.9 

LI 

L4 

LO 

.   1 

.5 
.4 
.2 

.2 
.2 
.4 
.9 
L4 

L2 
LO 
L2 
LO 
.7 
LO 

L9 
24 

ao 

10 
14 

14 

10 
29 
22 
L6 

LS 
L6 
L7 
LS 
L3 

L8 
20 
L8 
L4 
L2 

LO 
.9 
.7 
.7 
.8 

.8 
.7 
.5 
.8 
.8 
.7 

LI 
L6 
L6 
29 

as 

a9 
a6 
a4 

7.2 
7.8 

as 

a4 

ia8 

12  2 

lai 
ia2 

121 

ao 

19 
17 

29 
25 
21 
20 
20 

22 

28 
10 
11 

ao 

a4 

.5 
.4 
.4 
.4 
.5 

.4 
.2 
.1 
.2 
.6 

L2 

ai 

12 
a  9 
a  6 

as 
as 
a  2 

16 
15 

16 

as 

24 
1.7 
L4 

LS 
L6 
L7 
L7 
LS 
Ll 
1 

as 
ai 

22 
L8 
L6 

LS 
L7 
23 
23 
L9 

LS 

Ll 

LO 

.7 

.6 

.6 
.5 
.4 
.4 

.3 

.2 
.2 
.2 
.2 
.1 

.1 
,1 
.0 
.0 
.0 

.8 

.8 

Ll 

L6 

25 

20 
L6 
LS 
Ll 

.7 

.5 
.3 
.5 
.3 
.2 

.1 
.4 
.4 
.2 
.1 

.0 
.0 

-  .1 

-  .1 

-  .2 

-  .2 

-  .3 

-  .4 

-  .2 

-  .3 

-ai 

-  .1 

-  .1 

-  .2 

-  .3 

-  .3 

-  .3 

-  .3 

-  .2 
-^.2 

-  .2 

-  .3 

-  .3 

-  .3 

-  .3 

-  .8 

-  .3 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .5 

-  .5 

=  :5 

-  .4 

-  .3 

.0 
LO 
LS 
25 
22 

20 
LS 
L6 
L6 
LS 

L7 
.9 
.8 
.8 
.3 

.8 
.9 
.9 
.5 
.7 

.5 
.4 
.4 
.3 
.0 

.5 
.4 

.6 
LS 
LS 

L4  ' 

-as 

-  .3 

-  .2 
.1 
.5 

.8 
.9 
.8 
.6 
.4 

.3 
.3 
.4 
.7 
Ll 

L2 

Ll 

.9 

.8 

.7 

.7 
.6 
.7 
.9 
Ll 

Ll 

LO 

.9 

.7 

.6 

L2 
.8 
.7 
.6 
.6 

.4 

.6 
.5 
.3 
.4 

.8 
L2 
L9 

ai 

24 

27 
L7 
L6 
L2 
L2 

LO 
.8 
.6 
.6 
.8 

.7 

.8 

LO 

LO 

.9 

as 

A 

7 

L6 

28 

a6 

ao 

a5 

a4 

ai 

26 

24 

20 

LS 

L6 

LS 

L4 

L4 

LS 

L6 

1.6 

L4 

LS 

•  ^  «••*•«■•• 

L2 

*  -  • 

L2 

12 

•^  ....... 

L2 

*  ^  »  •   •   •   • 

L6 

23 

a2 

11 

]go&. 

.8 

. 

.7 

*  ^ 

Ll 

LS 

22 

a6 

15 

ai 

ao 

a6 

7.0 

ao 

•  ^ 

as 

ao 

a  4 

as 

5.7 

a.w 

as 

a  s 

ao 

as 

a  2 

10.0 

1L8 

12  G 

ia4 

lac 

las 

11.9 

as 

WATEH   BES0UBCB8   OF   OBOROIA. 
Haling  UAktJor  Flint  Bmw  al  Albany. 

JANUARY  1  TU  DECBUBER  SI.  IMS^ 


Feel- 

Dl«- 

«. 

thBiKP. 

* 

.Si®. 

Dto- 

T^' 

2.30 

tiS- 

Fu*. 

"sr^- 

Feci, 

9.«0 

K; 

t.m 

.20 

7;  130 

«.ao 

u.m  : 

.30 

i.'aii 

*,ae 

.« 

7, aw 

9.80 

K,»5 

.« 

.7* 

2.m 

4,l<lfi 

7, MO 

830 

4.30S 

r,n» 

10:  so 

F'E'I 

'.at 

,«fi 

«,«» 

fl.00 

8,(a> 

11.00 

.70 

■  OSS 

3.K 

4.SB 

6.M 

11.50 

,170 

3.00 

4,645 

S)4T0 

13.00 

e.eo 

B«W 

13.00 

li'.m!,  1 

iass 

*;g7o 

8.  BO 

8,990 

I7.a» 

1.10 

:,.MS 

3.30 

f.ea 

.00 

15.' CO 

I8,lti 

:  ,«» 

fi^ 

.30 

1H.00 

IS  170 

a^ 

.M 

17.00 

20  3U    1 

!UB 

a,33o 

.flO 

18.00 

31. 5»    1 

i.ai 

.IK 

.70 

i,«3 

.80 

,070 

.1.B45 

Ki.zni 

3a' 00 

33.' 770 

,1X0 

!m 

U^«G 

31.00 

24  «H    . 

,W< 

.on 

B.« 

W.7n 

22.00 

3fi:aiii  J 

i.on 

,W    1 

.» 

.1,905 

.M 

10,  MS     I 

33.00 

,.■120     1 

t.« 

<.(I0 

iilau 

Z.2U 

.7*S 

i.Nn 

ll,.170 

.20 

ii,aao 

JANUARY  1  TU  DKCBKBXK  H,  t 


10 

2,lil0 

■•«» 

^.SOO 

4.8) 

6,m 

12  00 

1  i5.no 

7.00 

2..10 

,,» 

4.00 

11,50 

35.Wtt 

JANUARY  1,  ltM4.  TO  DEOEHBER  a,  U 


3,0S0 

>  AlinrfgaSPlu'lgfat  13 


s,n6 

T.OO 

.,» 

;-^ 

28,«00 

:i'  iHvamFK  ■  tanitent, 


lUhmiM  baliMi  IIU  pn  Untk. 
:,  wtth  ft  dUbiMM  ^lUpw  Mitt. 


APALACHICOLA   DRArNAQE   BASIN,  STREAM   FLOW. 

EilimaUd  motUMy  diicharge  of  Flint  River  at  Albany. 

IDmlnage  ana,  SJXO  aqiure  mile*.] 
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DlBchargP  tn  »con 

-(„t. 

R.,n-o(r, 

HlolDiuni. 

■""■        iq.  re 

^'    ■iSS^ 

in 

UDS. 

17,883 

ss 

13.  «0 

II 

6,220 
12,870 

i 

2,S(Wi 

leixfii 

JftK*               2 

5,m        1 

A.020             1 

3,7S7 

^■«6(i               1 

i   i 

7S 
SB 
88 
M 

2T.a» 

1.380 

7,1fil               I 

«            IB 

i«a3. 

jsiwo 

1^3W 
11,  M6 

i^ 

10,720 
10.  OM 

4.11* 

lis 

■<.30O 

liSS      ! 

13,  BIO              ; 

g,709             1 
1:976 

6.837               1 
5,78ft             1 

00          ; 

3S               ! 
42               1 

i  ! 

«!.«» 

2.(110 

9,2M             1 

Si           24 

13,220 
17,380 
10.  MO 

A.2K 
i,l9S 

Bias) 

11 

l.-WO 

S,6M           : 

11       ' 

I'm 

l.«29 

3,-m 

I'             ] 
04               1 
637 

S74 
32« 

37.380  1             ],1!B 

5.205               1 

01            14 

IttH. 

8.<«D 
38.BT0 
IS.IUO 
13,  WO 
8,90.1 
4,  BIO 
H.1KI 
7.§HS 

!S 

IBM 

1 

i:i 

li 

2,810 

MM             1 

03             1 

61         a 

BT         : 

27             1 

469 
660 

86               2 

t 
i 

4 

: 

9 

622 

3«               1 

636 

313 
7W 
8M 

3H.BT0 

1,«H 

26             10 

_l__ 

BIG    POTATO    OREEK    NEAR    THOMA8TON. 

lis  station  was  established  in  1904.  It  is  located  at  the  highway 
je  about  5  miles  southwest  of  Thomaston,  200  yanis  above 
iel's  old  gristmill. 

le  channel  is  curved  for  about  200  feet  above  and  straight  for  300 
below  the  station.  The  current  is  fairly  swift,  except  at  very  low 
jB.     Both  banks  are  subject  to  occasicmal  overflow.    The  bed  of 
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the  stream  is  composed  of  rock  and  gravel,  free  from  vegetation,  a 
probably  constant.  There  is  but  one  channel  at  all  stages,  brok 
during  the  liigher  water  by  the  piers  of  the  bridge.  Discharge  measoi 
ments  are  made  from  the  downstream  side  of  the  single-span  ir 
bridge,  wliich  has  trestle  approaches  of  about  100  feet  at  each  a 
The  initial  ]X)int  for  soundings  is  the  left  end  of  the  bridge  on  t 
downstream  side. 

Gage  lieiglits  are  determined  directly  from  the  bench  marks,  iriii 
are  as  follows:  (1)  The  top  of  the  downstream  end  of  the  first  flc 
beam  from  the  left  bank;  elevation,  23.00  feet.  (2)  A  chisel  mark 
the  intermediate  post  at  the  downstream  end  of  the  second  floor  bea; 
elevation,  28.00  feet.     Elevations  refer  to  the  datum  of  the  assun 

!}l8vharge  vieanuremaitH  of  Big  Potato  Creek  necur  Thaniaston.f^ 


"Ji^^\Z%.^'      _      I>.te.'      1^, 


I)ttt(>. 

1»)4.  ■    Fret.   \  Sec.-ft 


March  31 2. 32 

May  24 1.76 

Julyti ,  1.80 

S«'pt»Mnl KT  'S\ 1 .  74 

8«ptcnil)<-r  Zi 1. 72 

OclolKJro I  1.69 


r64 
(10 
61 


1904.  '    FtH.  .  a*t. 

OctoltprS •      LTD  i 


49  I  September  21  ft. 
47  I  SoptemberMf. 
43  I 

1 1 


I905i 


1.60, 

1.53  I 


o  Thcro  is  u  mill  sonio  di.<)tancc  u1k>vo  this  point,  whkih  affects  the  flow  more  thAn  w  it  t 
thought,  milking  the  dischurgo  nicasuntniontM  of  little  or  no  value. 
''700  f«'Ot  N'low  hridgf. 
cMcasurod  iit  Daniel's  mill  liridg(>. 

MUCK  ALEE   CREEK    NEAR  LEESBURO. 

Tliis  station  was  establislied  in  1905  in  connection  with  the  regul 
station  on  Kinchafoonee  Creek.  It  is  located  about  3  miles  east  • 
I-K^oshurg:,  at  a  wooden  highway  bridge  consisting  of  two  truss  span 
with  trestle  ai)proaches  of  about  50  feet  on  each  side. 

Tlie  current  is  slow  at  low  water.  The  right  bank  will  overflow  i 
moderately  high  water  for  a  long  distance.  Gage  heights  are  detti 
mhied  direct  ly  from  tlie  bench  mark,  which  is  the  top  of  the  upstrein 
end  of  the  wooden  cap  of  the  middle  bent  of  the  bridge;  elevatiii 
1 7.00  f(»et  above  the  datum  of  tlie  assumed  gage. 

pischarfjc  mcasurnncnts  of  MackaUf  Creek  near  Leesburg, 

Da  to. 


August  3(1. 
October  VA. 


Oace    I     Dtf- 
heignt.     duip 

Fea.  I  Sic-f^^ 
2.02  1  2 
2.75.         ^ 


MICKALKE    CREEK   NEAR   AIDANT. 


This  Station  was  established  March  9,  1903,  as  a  temporary  station, 
bv  F.  A.  Murray,  and  was  discontinued  December  31,  1903.  It ««» 
located  at  a  wagon  bridge  '^  miles  north  of  Albany,  and  a  sIm^ 
distance  below  the  mouth  of  Kinchafoimee  Creek. 
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he  channel  was  straight  for  300  feet  above  the  station  and  for  200 
below,  and  the  current  was  regular  and  of  moderate  velocity. 
1  banks  were  high  and  did  not  overflow.  The  bed  was  rocky  and 
)ably  permanent,  the  river  flowing  in  one  channel  at  all  stages, 
kwater  from  the  Flint  River  affected  the  discharge  at  high  stages, 
tharge  measurements  were  made  from  the  single-span  highway 
ge  and  its  approaches.  During  1905  the  station  was  deeply  cov- 
with  water  by  a  large  water-power  development  just  below. 

Discharge  measurements  of  MwckaUe  Creek  near  Albany. 


Date. 


1901 

9 

26. 

18 

9 

1902 

15 

iiber27 

iber4 

1903 
I  6 


Gage 
hei^t. 

Diu- 
chaige. 

Feet. 
2.30 
160 
3.02 
1.36 

Sec.-fl. 
1,777 
3,244 
2,600 
1,001 

.97 

.90 

2.50 

746 

600 

2,180 

6.60 

5,141 

Date. 


1903. 


Gage 
leiirnt. 


heig] 


Feet. 
7.40 
1.88 


May  22 

July  2 

September  19 i      &22 

October  15 1       .72 

December  22 1.59 


April  22.. 

June  18 

September  22. 
November  16. 


1904. 


1.46 
.33 
.35 
.06 


Dis- 
charge. 


8ec.-ft. 
2,829 
1,473 
4,106 
644 
1,343 


1,061 
419 
456 
832 


age  heights  for  1901  and  1902  were  obtained  by  measuring  down 
1  bench  mark  to  water. 


Daily  gage  height,  in/eet,  of  Muckalee  Creek 

near  Albany. 

« 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1903. 

18 
6.0 
19 
19 
19 

18 
14 

a9 

3.0 
2.8 

2.7 
2.7 
3.0 
3.5 
10 

5.3 
5.4 
5.0 
16 
3.0 

2.8 
2.6 
2.5 
2.4 
2.4 

2.3 
2.1 
1.8 
1  7 
1.7 

1.6 
1.6 
1.6 
1.6 
2.0 

2.7 
2.7 
2.8 
3.0 
3.2 

3.2 
3.5 
3.9 
16 
5.6 

8.8 

12.6 

11.9 

7.9 

7.8 

7.6 
7.6 
6.0 
15 
3.7 

2,6 
2.1 
2.0 
2.0 
1.9 
1.9 

1.9 

1.8 
1.7 
1.9 
2.6 

3.1 
3.3 
2.9 
2.5 
2.1 

2.0 
1.9 
1.8 
1.8 
1.7 

1.5 

L9 
2.0 
1.9 
1.9 
1.7 

1.7 
1.6 
1.7 
1.9 
2.2 

2.6 
2.6 
2.6 
27 
2.7 

2;  5 

1.2 
L3 
1.3 
1.2 
1.2 

1.3 
1.5 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.7 
1.8 

1.9 
2.1 
2.7 
3.1 
3.5 

3.7 
10 
3.0 
2.3 
2.0 

1.8 
1.6 
1.4 
1.2 
1.2 
1.2 

1.1 
1.1 

1.0 
1.0 
1.0 

.9 
.9 

1.3 
1.3 
1.2 

1.2 
1.2 

1.2 
1.1 

1.0 
LI 
1.6 
2.0 
2.5 

2.8 
2.8 
2.7 
2.5 
2.3 

2.2 
2.1 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
1.9 
1.9 
1.8 

1.8 
1.7 
1.6 
1.6 
1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

.9 

1.1 

1.6 

18 
16 

14 

12 
3.0 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.9 
2.9 
2.9 
2.9 
2.9 

3.0 

.9 

.8 

.8 

.8 

.8 

1.6 

11 

6.5 
8.6 
&0 
7.1 
6.0 

1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.5 
1.5 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1. 5          2. 1 
1.5          1.7 

1.6 

1.6 

1.4 
1.4 

1.4 
1.4 
1.3 
1.5 
1.6 

1.6 
1.5 

1.3 
1.2 
1.2 
1.2 
1.3 

1.6 

1.6 

6.0 

1.3 

1.6 

6.0          1.3 

1.6 

5.2 

1.2 

1.6 

2.6 
1.5 

1.5 

1.1 
1.1 

1.0 

1.6 

1.6 

1.5 

1.3 

1.6 

ao 

1.6           1.4 
1.6           1.5 
1.6          1.3 
1.8          1.3 

1.5 

1.0 

1.9 

3.0 
3.2 
14 

16 

1.5  !        1.0 

1.4'        1.0 

1.4          I.O 

1.0 

2.4 

2.6 

2.6 

13 

2.6 
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Sating  table  Jm  Uwhalt  Crttk  war  Albany,  firon  Monk  9  to  Detembrr,1i,  fSuf.c 


hei^t. 

cluirgp. 

helB^a.  '  ch.'^. 

*. 

Dl»- 

&. 

yttt. 

""kfi- 

Fta. 

'7t 

Fea. 

r^ 

Fat. 

'■* 

IrnTD  niut  RlTrr  gn«tl;  aOCiett  tlu^  nttnc  ebon  BMW  btlsht  .1.  i 
Ettimated  imntthly  ditdiargc  of  MudsaUt  Cnet  near  ABtanf/. 


Uayl-Huid»-31>. 


Octnlicr. 


1  l>itirliiirK>'H  r<ir  nilAi^nj;  <1h}'>  tint  (clvrn  od  unouDt  of  backwater. 
KINCHAFUONEE   CREEK   NBAS  LEBSBTTKO. 

'This  station  was  pstabliahed  August  30,  1906,  by  F.  A, Murray.  It 
i3  located  at  the  iron  liighway  bridge  1  mile  east  of  Leesburg,  G«- 

Tlie  channel  is  nearly  straight  for  about  400  feet  above  and  below 
the  station,  and  tlic  curn-nt  is  mostly  swift.  The  ri^t  bank  is  lower 
thaii  the  bri<l^*  and  will  probably  overflow  at  times  around  the  end 
of  (he  bridge  approach;  the  left  bank  will  not  overflow.  The  bed 
of  the  stream  is  sandy,  and  the  current  is  good,  except  for  a  small 
amount  of  shiggifili  water  at  the  left  bank. 

Dischai^  measurements  are  mtide  from  the  downstream  side  of  the 
single-span  bridge.  Tlie  initial  point  for  soundings  is  the  left  end  of 
the  bridge. 

The  present  gage  is  a  t<>mporary  vertical  rod,  intended  for  low- 
water  observatiuiL'i,  wliich  is  attached  to  a  C3rpre8s  tree  at  the  rigW 
edge  of  the  water  l.">()  feet  above  tlie  bridge*  It  is  read  by  J.  U. 
Johnson.  The  bench  mark  is  the  top  of  the  downstream  end  of  the 
second  door  beam  from  the  left  end  of  the  brid^;  elevation,  23.0(1 
feet  above  the  datum  of  the  gage. 

hitrknriii-  nuaniirniunl*  <ij  KinrhaftKiner.  Crert  tuar  LetAurg. 

""'^'  {  bi^.  '  rbur- 

inai  '     nrd.       Sit.*. 
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Daily  gage  height,  in  feet,  of  Kindiqfoonee  Creek  near  Leesburg. 


D»y. 


Aog.  I  Sept.  I  Oct.  :  Nov. 


1905. 


I.... 

I... 
t... 
5..... 
t.... 


I 

I.... 

I 

V 

u 

11... 

0 

It 

n 

11 


1.0 
1.0 

1.1 

1.3 

1.5 

L3 

1.2 

1.1 

1.0 

1.0 

.9 

.8 

.7 

.8 

.9 

1.0 


1.8 
3.0 
19 
2.6 
Z4 
2.0  i 

1.9; 

1.8 

1.7 

i.e! 

1.6 
1.8 

1.9 ; 

1.7  I 

1.6; 


I 


1.46 

1.35 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.9 

1.3 

2.8 

2.5 

2.3 

2.0 


1.7 


Day. 


Aug. 


190S. 
17 

18 

19 

20 ' 

21 ' 

22 ' 

23 ' 

24 

25 

26 

' 

27 ' 

28 \: 

29 ' 

30 

1.0 

31 

1.0 

1.1 

1.0 
1.0 
.9 
.8 
.8 
.7 
.7 
.7 
.6 
.6 
.6 
.8 
1.0 


Oct. 

Nov. 

Dec. 

1.4 

1.8 



1.15 

1.6     

1.3 

1.55! 

1.25 

1.6    1 

1.2 

1.4    ' 

1.2 

1.4    i 

1.2 

1.4    1 

1.2 

1.4     

1.2 

1.4     

1.2 

1.6     

1.3 

1.6     

1.5 

1.7     

1.55 

1.8     

1.5 

1.7    1 

1.5 

1 

KINCHAFOONEE  CREEK  NEAR  ALBANY. 

This  station  was  established  as  a  temporary  station  March  9,  1903, 
hj¥.  A.  Murray,  and  was  discontinued  December  31,  1903.  It  was 
located  at  the  wagon  bridge  3  miles  north  of  Albany,  Ga.,  200  feet 
below  the  Central  of  Georgia  Railroad  bridge  and  about  one-half 
mile  above  the  mouth  of  the  creek. 

The  channel  is  curved  both  above  and  below  the  station.  Both 
banks  are  high  and  all  water  passes  beneath  the  bridge  and  its 
approaches.     The  bed  is  probably  somewhat  shifting. 

Discharge  measurements  were  made  from  the  single-span  highway 
bridge  and  its  approaches,  which  cross  the  river  at  an  angle  to  the 
direction  of  the  current. 

During  1905  the  station  was  deeply  covered  with  water  by  a  large 
water-power  development  just  below. 

Discharge  measiireTnents  of  Kinchafoonee  Creek  near  Albany, 


lUrcfa2r>. 
•U-nl  IS. . 
Jaly  1**.., 


Dat4^. 


1901. 


h:*-  2S 

I)'trmh«»r4-. 


1902. 


Manh  I.. 


1903. 


Qasro 
height. 

Feet. 
2.25 
3.25 
2182 
1..% 

1.15 
1.20 
2.40 

4.28 

1 

Dis- 
charge. 


Sec.-ft.    I 

i.aos  li 
1.920  •■ 
1.741 
714 


Date. 


May  22 

July  2 

SepU^mtHT  l'.>. 
()ctoN>r  1.'). . . 
DiXH^mlxT  22. 


1903. 


477  I' 

♦99      Juno  18 

1,196      Spptem»x>r  22 
Noveml»or  1(». 

3.886 


1904. 


Gage 
height 

Dis- 
charge. 

Feet. 

Secft. 

3.32 

I,ti82 

1.84 

944 

.129 

2.a')i 

.98 

422 

I.  76 

S.-)l 

.62 

r>8 

.»i5 

29«i 

1.12 

.■>;« 

Craj^e  heights  for  discharge  measurements  made  (luring  the  years 
1-^M  and  1902  were  obtained  by  measurinj^  down  from  tlie  bonch 
^wwk  to  surface  of  the  water. 
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Daily  gage  height,  in  feet,  of  Kinehnfoonee  Crttt  near  AUmu^. 


Apr.   I  Ma;,  j  June.     July.      Aug.  l  B^.      Oct.      Mot. 


Ruling  table  for  Kinehafoottee  Creek  war  Albany  from  Uarek  9  to  Deeembtr  31,  I9i 


helgSl 

thurge. 

hnJglt. 

cUk' 

.SS. 

cl)j»rg«. 

»;k. 

charge. 

Ptel. 

""* 

Fen. 

Wt 

Feci. 

';•« 

Fen. 

•« 

I*w 

m 

i.ia 

a.M 

Eatimalfd  monlkiy  discharge  of  Kinrhafoonee  Creek  n 


.,... 

Uulisum. 

lUnlmum. 

jm 

1 

i 

r)«»mbor 

'" 
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ICHAWAYNOCHAWAY   GREEK  AT  MILFORD. 

This  station  was  established  August  29,  1905,  by  F.  A.  Murray.  It 
is  located  at  the  wagon  bridge  at  Milford,  9  miles  east  of  Leary,  the 
railway  point  from  which  it  is  reached. 

The  channel  is  straight  for  800  feet  above  and  below  the  bridge. 
The  current  is  moderately  swift  and  is  smooth  except  where  it  is  broken 
by  the  bridge  bents.  Discharge  measurements  are  made  from  the 
downstream  side  of  the  bridge,  an  old  wooden  structure  supported  by 
bents,  six  of  which  are  in  the  water  at  ordinary  stages.  The  initial 
point  for  soundings  is  the  end  of  the  hand  rail  at  the  left  bank,  down- 
stream side. 

The  present  gage  is  a  temporary  staflF  for  low-water  observations 
attached  to  the  downstream  post  of  the  first  bent  from  the  left  bank. 
It  is  read  once  each  day  by  W.  J.  Kidd.  Bench  marks  are  as  follows: 
(1)  The  top  of  the  upstream  cap  of  the  first  bent  from  the  left  bank; 
elevation,  15.00  feet.  (2)  A  nail  in  a  cypress  tree  at  the  left  edge  of 
the  water,  30  feet  below  the  bridge;  elevation,  10.00  feet.  Elevations 
refer  to  the  datum  of  the  gage. 

Discharge  measurements  of  Ichawaxfnochaway  CreeJc  at  Milford. 


Date. 


Augoat  29. 
October  16. 


1905. 


Dis- 
cbarge. 

8ec.-n. 
364 
386 


DaUy  gage  height ^  in  feet  f  of  Ichawaynochaway  Creek  at  Milford. 


Day. 

Aug.     Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1905. 
1 

2.8 

2.8 

2.8 

275 

27 

2.7 

265 

2  6 

2.6 

2  55 

2  56 

27 

29 

3.0 

3.0 

29 

3.2 

3.4 

3.5 

3.6 

3.6 

3.7 

3.7 

3.5 

3.1 

3.15 

3.2 

3.3 

3.4 

3.4 

3.2 

3.0 

3.05 

3.0 

3.0 

3.0 

3.1 

3.1 

3.15 

3.25 

3.35 

3.4 

3.45 

3.5 

3.55 

3.6 

3.6 

3.6 

2  95 

2  9 

29 

295 

3.0 

3.1 

3.25 

3.4 

3.5 

.3.6 

3.65 

3.7 

3.9 

4.0 

4.05 

4.05 

1905. 
17 

28 
2  75 
2  7 
2  65 
2  6 
2  6 
2  55 
2  55 
2  5 
2  5 
2  5 
2  45 
2  62 
292 

3.05 

3.2 

3.2 

3.1 

3.1 

3.0 

3.1 

3.2 

3.35 

3.5 

3.45 

3.3 

3.2 

3.15 

3.05 

3.55 
3.5 
3.4 
3.3 
3.26 
3.2 
3.15 
3.1 
3.05 
3.0 
3.0 
3.0 
3.0 
3.0 
....... 

4.05 

2 

18 

4.0 

3 

19 

4.0 

4 

20..: 

4.15 

5 

21 

4.7 

6 

22 

5.0 

7 

23 

5.5 

8 

24 

6  0 

9 

25 

5.9 

10 

26 

5.4 

11 

27 

49 

12 

28 

4.9 

13 

29.... 

29 
2  85 
2  8 

4.7 

14 

30 

4.5 

16 

31 

4.4 

16 

MISCELLANEOUS   DISCHARGE   MEASUREMENTS   IN  APALACHICOLA   RIVER 

DRAINAGE   BASIN. 


Beaverdam  Creek. — This  stream  is  a  tributary  of  Soque  River, 
entering  from  the  right.  A  measurement  was  made  May  13,  1904, 
from  the  bridge  about  1  mile  from  Clarksville,  on  the  road  to  Nacoo- 
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choc,  Ga.  The  bench  mark  is  the  top  of  the  brace  from  hand  rail  to 
lar^e  l)irch  on  the  upper  side  of  the  bridge  at  the  right  bank,  12.00  feet 
above  the  datum  of  the  ^age. 

Widtli,  22  fcot;  area,  12  square  fcot;  mean  velocity,  1.50  feet  per  second;  pgv 
height.  0.45  foot;  discharge,  18  second-feet. 

Big  Potato  Cretl\--Beiove  the  section  now  adopt-ed  as  a  regular 
bench-mark  station  was  found,  two  measurements  of  Big  Potatu 
Creek  were  made  at  the  covered  wagon  bridge,  2 J  miles  from  Thoma;- 
ton,  just  below  the  Macon  and  Birmingham  Railroad  trestle.  The 
bench  mark  is  the  top  of  the  downstream  lower  stringer  at  sounding 
point  80.     The  elevation  above  gage  zero  is  15.00  fc^t. 

January  15,  \\K)4:  Wi<lth,  82  feet;  area.  188  atiuare  ftHJt;  mean  velcwity,  0.85  foot  per 
second;  gage  height,  3.30  feet;  discharge,  160  second-ft^et. 

March  31,  1904:  Width.  72  feet;  area,  175  square  feet;  mean  velocity,  0.74  ft».; 
per  second;  pige  height.  3.25  feet;  discharge,  130  second-feet. 

Bluf  Spring. — This  spring  is  of  considerable  local  note.  It  i> 
about  one-half  mile  from  the  left  bank  of  Flint  River  and  about  4 
mil(»s  below  Albany,  on  the  county  road  leading  to  Hardaway. 
Measurements  were  made  from  the  foot  log  over  the  outlet  of  the 
main  spring  as  follows: 

April  H),  1901:  Width,  25  feet;  area,  45  square  feet;  mean  velocity,  3.00  feet  pfr 
second;  gage  height,  3.29  fe(»t;  <lischarge,  135  second-feet. 

SepteniluT  23.  1904:  Width.  2S  feet;  area,  30  s^juare  feet;  mean  velocity.  1.47  fe<i 
p«T second;  gage  height,  2.85  feet;  di.scharge,  44  second-feet. 

Xoveniher  10.  liH)4:  Width.  22  f(H*t;  area,  21  square  feet;  mean  veltK^ity.  1.24  fwt 
j)er  second:  gage  height,  2.77  f<M't:  di.<charg<»,  2t).4  si*cond-feet. 

April  2(),  1905:  Width,  33  feet;  area.  30  sc^uare  feet;  mean  velocity,  2.30  feet  per 
second;  discharg(\  09  second-fe<'t. 

Buck'  Cre(  k:.—-T\\ii>  stream  enters  Flint  River  from  the  right  about! 
mile  west  of  Montezuma,  Ga.  A  measurement  was  made  August  23, 
1905,  at  an  old  tramroad  trestle  about  1  mile  above  the  mouth  of 
the  creek.  The  bench  mark  is  the  top  of  the  upstream  end  of  tk 
cap  of  the  first  bent  from  the  left  edge  of  the  stream;  elevation. 
12.00  feet  al)()ve  the  datum  of  the  assumed  gage. 

Widtli.  4i)  feci;  urea.  I  IS  scjuare  feet;  mean  velocity,  1.42  feet  per  second;  gagt 
height.  2.20  fi'(«t;  di.'^cliargc,  j<)7  second-feet. 

(luittahoochee  Riv<r.— \  measurement  was  made  September  25, 
1005,  from  a  boat  held  by  cable  stretched  across  the  channels  of  the 
river  about  S  mil(\s  upstrcMim  from  Colinnbus  and  about  1^  miles 
above  the  mouth  of  Stan(lingl)oy  Creek.  The  bench  mark  is  the  top 
of  a  large  wire  nail  which  is  chiven  into  the  base  of  an  ash  tree  which 
stands  about  25  feet  below  Xarramon^'s  spring  branch;  elevation, 5.00 
feet  above  the  (hitum  of  th(»  assumed  iraire. 


^>"j-^' 


Width.  2S2  itM't ;  an^a,  1.150  Mjuan*  feet;  nu»an  velocity,  0.98  foot  per  second;  gage 
height.  1.75  fj'ct;  <lis<'hanre,  1.125  second-f<MM. 
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Chicka^awhachee  Creek. — ^A  measurement  was  made  August  26, 
1905,  at  McRainey  Bridge,  about  10  miles  west  of  Newton,  Ga.  The 
initial  point  for  soundings  is  the  end  of  the  bridge  at  the  left  bank, 
downstream  side.  The  bench  mark  is  the  top  of  the  downstream  end 
of  the  middle  bent  of  the  bridge;  elevation,  12.50  feet  above  the 
datum  of  the  assumed  gage. 

Width,  35  feet;  area,  38  square  feet;  mean  velocity,  0.92  foot  per  second;  gage 
height,  0.80  foot;  discharge,  35  second-feet. 

Coolawahee  Creek, — ^A  measurement  was  made  August  28,  1905, 
from  the  downstream  side  of  a  wooden  wagon  bridge  about  1  mile 
north  of  Newton,  Ga.  The  bench  mark  is  the  top  of  the  downstream 
end  of  the  floor  plank  at  a  point  1  foot  to  the  left  of  the  center  post; 
elevation,  11.50  feet  above  the  datum  of  the  assumed  gage. 

Width,  23  feet;  area,  24  square  feet;  mean  velocity,  1.62  feet  per  second;  gage 
lieight,  0.70  foot;  discharge,  25.5  second-feet. 

Deep  Creek. — This  stream  is  a  tributary  of  Soque  River.  A  meas- 
urement was  made  May  13,  1904,  from  the  wooden  bridge  on  Burton 
road,  about  3  miles  from  Clarksville. 

Width,  25  feet;  area,  26  square  feet;  mean  velocity,  1.58  feet  per  second;  discharge, 
41  second-feet. 

Elkins  Creek. — Measurements  were  made  during  1905  at  a  wooden 
wagon  bridge  1  mile  north  of  Thunder,  Ga.,  about  200  feet  below  a 
small  gristmill.  As  the  flow  at  low  water  depends  on  the  operation 
of  the  mill,  the  measured  discharges  do  not  give  the  natural  flow  of 
the  stream.  The  bench  mark  is  a  notch  and  copper  nails  on  the 
upstream  main  brace  of  the  truss  of  the  bridge,  8i  feet  from  the  left 
end  of  the  truss;  elevation,  24.00  feet  above  the  datum  of  the  assumed 
gage. 

April  21,  1905:  Width,  42  feet;  area,  38  square  feet;  mean  velocity,  1.79  feet  per 
second;  gage  height,  2.07  feet;  discharge,  68  second-feet. 

September  27,  1905:  Width,  28  feet;  area,  10  square  feet;  mean  velocity,  0.73  foot 
per  second;  gage  height,  1.45  feet;  discharge,  7.3  second-feet. 

FUtU  River, — A  measurement  was  made  September  24,  1904,  from 
the  wooden  bridge  5  miles  from  Concord.  The  bench  mark  is  the  top 
of  the  first  post  from  the  right  bank  on  the  downstream  side  of  the 
bridge,  12.00  feet  above  the  datum  of  the  gage. 

Width,  92  feet;  area,  184  square  feet;  mean  velocity,  0.43  foot  per  second;  gage 
height,  2.05  feet;  discharge,  79  second-feet. 

A  measurement  was  made  September  21,  1904,  at  the  highway 
bridge,  about  1  mile  northwest  of  Montezuma.  The  bench  mark  is 
the  top  of  the  upstream  pier  at  the  left  bank,  which  was  26.15  feet 
above  the  water  surface.  The  gage  height  given  is  that  taken  from 
the  temporary  gage  belonging  to  the  United  States  Weather  Bureau. 

Width,  188  feet;  area,  1,300  square  feet;  mean  velocity,  0.75  foot  per  second;  gage 
height,  10.63  feet;  discharge,  971  second-feet. 
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A  measurement  was  made  September  20,  1905,  at  Parkers  Brid^ic, 
about  7  miles  west  of  Thomaston,  Ga.  The  bench  mark  is  the  top  ol 
the  upstream  end  of  the  first  floor  beam  from  the  middle  pier  in  the 
first  iron  span  from  the  right  bank;  elevation,  35.00  feet  above  tbf 
datum  of  the  assumed  gage. 

Width,  136  feet;  area,  158  square  feet;  mean  velocity,  1.39  feet  per  eecond:  gape 
height,  5.00  feet;  dieioharge,  219  second-feet. 

Measurements  were  made  at  Powells  Bridge,  3  miles  above  the 
regular  gaging  station  at  Woodbury.  The  bench  mark  is  the  top  of 
the  right  upstream  post  of  first  pier  from  the  right  bank,  15.00  fe« 
above  the  datum  of  the  gage. 

January  16, 1904:  Width,  139  feet;  area,  527  square  feet;  mean  velocity,  1.39  feet  per 
second;  gage  height,  5.88  feet;  diwcharge,  730  second-feet. 

September  22,  1904:  Width,  1  Ifi  feet ;  area,  332  square  feet;  mean  velocity,  0.43  fort 
per  second;  gage  height,  4.54  feet;  discharge,  144  second-feet. 

October  4,  1904:  Width,  1 15  fiK-t;  aroA,  314  square  feet;  mean  velocity,  0.34  foot  per 
second;  gage  height,  4.40  feet;  discharge,  107  second-feet. 

April  21,  1905:  Width,  143  feet;  area,  479  square  feet;  mean  velocity,  1.05  feet  per 
second;  gage  height,  5.47  feet;  discharge,  502  second-feet. 

Hazel  Creek, — This  stream  is  a  tributary  of  Soque  River,  entering 
from  the  left.  Measurements  were  made  from  the  bridge  1  mile  from 
Demorest,  on  the  road  to  Porter  Mills.  The  bench  mark  is  the  top  of 
the  upper  end  of  second  floor  beam  from  the  right  bank,  1 5.00  feet 
above  the  datum  of  the  assumed  gage. 

May  13,  1904:  Width,  25  feet;  area,  30  square  feet;  mean  velocity,  1.47  feet  p>er  !«<- 
ond;  gage  height,  1.85  feet;  discharge,  44  second-feet. 

September  5, 1905:  Width,  27  feet;  area,  24  square  feet;  mean  velocity,  J  .37  fet-t  jrr 
second;  gage  height.  0.82  foot;  discharge.  33  second-feet. 

October  23,  1905:  Width,  27  feet;  area,  20  square  feet;  mean  velocity,  L.15  feet  per 
second:  gage  height,  0.71  foot ;  discharge,  23  second-feet. 

Ichawaynochaway  Creek -A  measurement  was  made  August  2(). 
1905,  from  the  downstream  side  of  Bametts  Bridge,  10  miles  soutlh 
west  of  Newton,  Ga.  The  initial  point  for  soimdings  is  the  left  end  of 
the  bridge  approach,  downstream  side.  The  bench  mark  is  the  top 
of  the  downstream  end  of  the  second  iron  crossbeam  from  the  left- 
bank  pier;  elevation,  29.50  feet  above  the  datum  of  the  assumed  gag*. 

Width,  84  feet:  area.  196  s(iiiiirc  foot;  mean  volocil  y,  2.H2  feet  per  tiecfind;  gage  height. 
1.30  feet;  dincharge,  513  sccond-foet. 

A  measurement  was  made  August  26,  1905,  from  the  downstream 
side  of  Kentz  Bridge,  about  12  miles  west  of  Newton,  (la.  The  initial 
point  for  soundings  is  the  end  of  the  dowTistream  hand  rail  at  the  left 
bank.  The  bench  mark  is  the  top  of  the  downstream  end  of  the  cap 
of  the  bent  which  stands  in  the  middle  of  the  creek;  elevation,  14.50 
feet  above  the  datum  of  the  assumed  gage. 

Width.  76  feet;  area,  355  square  feet;  mean  velocity,  1.31  feet  per  aeoond;  gage  hei^L 
2.20  feet;  discharge,  465  second-feet. 
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A  measurement  was  made  April  27,  1905,  at  the  Central  of  Georgia 
Railway  bridge,  1}  miles  from  Williamsbm^,  Ga.  The  bench  mark 
is  the  top  of  the  downstream  end  of  the  third  bent  from  the  left  bank; 
elevation,  20.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  92  feet;  area,  727  square  feet;  mean  velocity,  1.06  feet  per  second;  gage  height, 
7.66  feet;  discharge,  767  second-feet. 

NickajdcJc  Creek, — ^This  stream  enters  Chattahoochee  River  from 
the  right,  about  1  mile  below  the  old  gaging  station  at  Oakdale. 
Measurements  were  made  by  wading  about  100  feet  above  the  South- 
em  Railway  bridge  near  Nickajack.  The  bench  mark  is  the  top  of  the 
second  upstream  iron  girder  from  the  left  end  of  the  bridge,  12  feet 
from  the  end,  which  rests  on  the  center  pier,  15.00  feet  above  the  datum 
of  the  gage. 

October  8,  1904:  Width,  16  feet;  area,  10  square  feet;  mean  velocity,  1.00  foot  per 
second;  gage  height,  0.92  foot;  discharge,  10  second-feet. 

October  8,  1904:  Width,  16  feet;  area,  11  square  feet;  mean  velocity,  1.19  feet  per 
second;  gage  height,  0.94  foot;  discharge,  12.6  second-feet. 

Nor^  Fork  of  PecLcktree  Creek. — ^A  measurement  was  made  May  20, 
1904,  from  the  Cheshire  Bridge,  1 J  miles  above  the  Southern  Railway 
bridge  at  Armour.  The  bench  mark  is  the  top  of  a  bent  nail  in  the 
bottom  of  the  twelfth  rail  post  from  the  right  end  of  the  bridge,  16.00 
feet  above  the  datum  of  the  gage. 

Width,  11  feet;  area,  14  square  feet;  mean  velocity,  1.71  feet  per  second;  gage 
height,  0.90  foot;  discharge,  24  second-feet. 

Peachtree  Creek, — This  stream  is  a  tributary  of  Chattahoochee 
River.  A  measurement  was  made  May  20,  1904,  from  the  Southern 
Railway  bridge  at  Armour.  The  bench  mark  is  the  top  of  the  middle 
stringer  at  its  center  on  the  downstream  side  of  the  bridge,  15.00  feet 
above  the  datum  of  the  gage. 

Width,  27  feet;  area,  27  square  feet;  mean  velocity,  1.22  feet  per  second;  gage 
height,  0.17  foot;  discharge,  33  second-feet. 

Measurements  were  made  at  the  wagon  bridge  1  mile  north  of 
Brookwood,  on  the  Peachtree  road,  and  6  miles  north  of  Atlanta,  Ga. 
The  bench  mark  is  the  top  of  the  iron  plate  on  the  first  upright  from 
the  right  end  of  the  bridge,  downstream  side,  28.00  feet  above  the 
datum  of  the  gage. 

April  9,  1904:  Width,  44  feet;  area,  37  square  feet;  mean  velocity,  1.54  feet  per 
second;  gage  height,  1.12  feet;  discharge,  57  second-feet. 

May  20,  1904:  Width,  43  feet;  area,  25  square  feet;  mean  velocity,  1.52  feet  per 
eecond;  gage  height,  0.68  foot;  discharge,  38  second-feet. 

Peavine  Creek, — This  stream  is  the  South  Fork  of  Peachtree  Creek. 
A  measurement  was  made  May  20,  1904,  from  the  wooden  bridge  on 
the  Cheshire  Bridge  road,  about  1  mile  east  of  Armour,  Ga.  The 
bench  mark  is  the  top  of  the  head  of  the  upper  bolt  used  to  bolt  the 
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second  rail  post  from  the  right  end  of  the  bridge  to  the  stringer  at 
the  lower  side  of  the  bridge.  Its  elevation  is  16.00  feet  above  thf 
datum  of  the  gage. 

Width,  14  fiM?(:  area,  13  square  feet;  mean  velocity,  1.23  feet  per  second;  gs^ 
height,  0.85  f(K»( ;  discharge,  16  second-feet. 

Red  Oak  Creek, — This  stream  enters  Flint  River  from  the  right,  3 
miles  above  the  regular  gaging  station  on  Flint  River  near  Wood- 
bury, Ga.  Measurements  were  made  at  a  wooden  wagon  bridge  about 
1  mile  above  the  mouth  of  the  creek.  The  bench  mark  is  the  top  of 
the  first  post  from  the  right-bank  edge,  downstream  side,  15  feet  from 
a  large  white-oak  tree;  elevation,  20.00  feet  above  the  datum  of  thf 
assumed  gage. 

January  16,  1004:  Width,  68  feet:  area,  134  square  feet;  mean  velocit>%  1.24  fwi 
por  second;  gage  height,  4.12  feet:  discharge,  166  second-feet. 

October  4,  1004:  Width,  18  feet;  area,  27  square  feet;  mean  velocity,  0.68f(if<i« 
.'^ocond:  gage  height,  2.65  feet:  discharge,  18  second-feet. 

September  27,  1905:  Widtli,  32  feet;  area,  12  square  feet;  mean  velocity.  0.83 M 
per  second;  gage  h(Mght,  2.25  feet;  discharge,  10  second-feet. 

Rottenwood  Creek. — Tliis  stream  enters  Chattahoochee  River  from 
the  right.  Measiu'ements  were  made  by  wading  at  a  point  about  200 
feet  above  the  old  Thornton  dam,  near  Vinings,  2  miles  above  the 
mouth  of  the  creek.  The  creek  was  believed  to  be  at  its  lowest  stage. 
The  bench  mark  is  a  nail  driven  into  rock  on  the  right  bank  at  the 
measuring  section,  marked  *'B.  M.^'  Its  elevation  is  3.00  feet  above 
the  datum  of  the  gage. 

October  4,  1904:  Width,  9  feet;  area,  6  square  feet;  mean  velocity,  0.84  foot  p«f 
second:  gage  height,  0.26  foot;  discharge,  4.8  second-feet. 

October  4,  1904:  Width,  9  feet;  area,  6  square  feet;  mean  velocity,  0.82  f cot  pe: 
second;  gage  height,  0.26  foot;  discharge,  4.9  second-feet. 

October  4.  1904:  Width.  9  feet;  area,  6  square  feet;  mean  velocity,  0.72  f wt  per 
second;  gage  height,  0.25  foot;  discharge,  4.3  second-feet. 

Soque  River. — Measurements  were  made  from  Wall's  bridge,  2} 
miles  above  Clarksville.  The  bench  mark  is  the  top  of  a  nail  driven 
into  a  large  leaning  birch  tree  about  20  feet  above  the  bridge  on  the 
left  bank,  6.00  feet  above  the  datum  of  the  gage. 

March  17,  1904:  Width.  36  feet;  area,  ()5  square  feet;  mean  velocity,  1.83  f eet  pff 
second;  gage  height,  1.35  feet;  discharge.  119  second-feet. 

March  17,  1904:  Width.  36  feet;  area,  63  square  feet;  mean  velocity,  1.82  feet  per 
second;  gage  height,  1.35  feet;  discharge,  1 15  second-feet. 

May  13,  1904:  Width,  36  feet;  area.  62  square  feet;  mean  velocity,  1.92  feet  per 
second;  gage  height.  1.45  feet;  discharge,  119  second-feet. 

Measurements  were  made  at  McIIahster^s  bridge,  about  7  miles 
from  Cornelia  and  I  mile  above  the  mouth  of  the  river.  The  bench 
mark  is  th(*  top  of  the  downstream  (^nd  of  the  first  wooden  floor  beam 
from  the  left  bank,  22.00  feet  above  the  datum  of  the  gage. 
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Mirch  18.  1904:  Width,  74  feet;  area,  152  square  feet;  mean  velocity,  1.62  feet  pc 
•econd;  gage  height,  1.85  feet;  discharge,  246  second-feet. 

July  16,  1904:  Width,  72  feet;  area,  88  square  feet;  mean  velocity,  1.47  feet  pe: 
•econd;  gage  height,  1.25  feet;  discharge,  130  second-feet. 

Swetttvater  Creek. — This  stream  enters  Chattahoochee  River  fron 
the  right  below  the  old  station  at  Oakdale,  Ga.  A  measurement 
was  made  March  15,  1904;  at  Adair's  bridge,  2  mile^  north  of  Lithit 
^rings,  and  above  the  regular  station  on  Sweetwater  Creek  neai 
AusteU,  Ga.  The  bench  mark  is  the  top  of  the  downstream  end  oj 
the  cAp  of  first  wooden  bent  from  the  left  end  of  the  bridge,  10.0( 
feet  above  the  datum  of  the  gage. 

Width.  66  feet;  area,  295  square  feet;  mean  velocity,  1.37  feet  per  second;  gagi 
height.  1.50  feet;  discharge,  404 second-feet. 

A  measurement  was  made  March  15,  1904,  at  Ferguson's  mil 
Inidge,  5  miles  from  Austell.    The  bench  mark  is  a  nail  driven  int< 
flie  river  side  of  a  birch  tree  on  the  right  bank  12  feet  below  the  bridge 
5.00  feet  above  the  datum  of  the  gage. 

Width,  129  feet;  area,  484  square  feet;  mean  velocity,  1.67  feet  per  second;  gag< 
\af^i,  1.50  feet;  discharge,  807  second-feet. 

Warm  Springs, — ^These  springs  are  located  one-half  mile  from  Warn 
Springs,  Ga.,  a  station  on  the  Southern  Railway.  Two  discharge 
measurements  were  made  March  10,  1905,  about  300  feet  below  th< 
springs  and  about  75  feet  above  the  mouth  of  the  branch,  which  h 
formed  by  the  united  flow  of  the  several  springs.  April  20,  1905,  tw< 
measurements  were  made  about  6  feet  below  the  end  of  the  stone  walli 
at  the  outlet  from  the  bath  house. 

March  10,  1905:  Width,  5  feet;  area,  2.8  square  feet;  mean  velocity.  1.14  feet  per  see 
ond:  discharge,  3.2  secfjnd-feet. 

April  20,  1905:  Width,  4  feet;  area.  1.52  square  feet;  mean  velocity.  0.97  fcK>t  pe 
seccmd:  discharge,  1 .47  second-feet. 

April  20,  1905:  Width,  2.6  feet;  area,  2.12  square  feet;  mean  velocity,  0.69  fcK)t  pe 
second:  discharge,  1.48 second-feet. 

White  Oak  Creek. — ^This  stream  enters  Flint  River  from  the  right 

about  13  miles  above  the  regular  gaging  station  on  Flint  River  a 

Woodbury,  Ga.     A  measuremeijt  was  made  March  29,  1904,  at  th^ 

wagon  bridge  one-half  mile  west  of  Wamersville.     The  bench  mark  i 

the  top  of  the  first  post  on  the  downstream  side  of  the  bridge,  13.00  fee 

above  the  datum  of  the  gage. 

Width.  38  feet;  area,  163  square  feet;  mean  velocity,  0.71  foot  per  second;  gag 
height,  1.25 ieet;  discharge,  115  second-feet. 

A  measurement  was  made  March  29,  1904,  at  the  double  bridges  one 

half  mile  from  Riverview.     The  bench  mark  is  the  top  of  the  first  post 

9.00  feet  above  the  datum  pf  the  gage. 

Width,  61  feet;   area,  222  square  feet;   mean  velocity,  0.50  foot  per  second;   gag 
hdeht,  2.36  feet;  discharge,  112  eecond-feet. 
3696— IRB  197—07 16 
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Whitewater  CreeJc. — This  stream  enters  Flint  River  from  the  risk. 
A  ineasuroinent  was  made  August  31,  1905,  from  the  do^%Tistreaiu*ide 
of  a  woo(l(Mi  hijjhway  })ri(lpe,  locally  known  as  the  I.*ower  Wliiiewaw 
Bridj^iN  about  4  miles  nort Invest  of  Montezuma,  Ga.  Tlie  bench  mark 
is  the  top  of  the  downstream  end  of  the  cap  of  the  third  bent  from  the 
rijrht  bank ;  elevat  ion,  1 2.00  feet  above  the  datum  of  the  assumed  gage. 

Widlh.  71  iviiX;    area  27o  wiiian*  feet:    mean  velocity,  0.94  ftiot  per  H^coDd:  as 
lu'idii .  2. 1 1  U'i'i :  (lisi'harpo,  '2V)i)  wcimd-fcft. 

RIVER  SURVEYS  IN  APALACHICOLA  RIVER  DRAINAGE  BASIN. 

CHATT.VUOOCnEE  RIVER." 

The  elevations  alonjr  Chattahoocliee  River  are  based  on  thefoDow- 
in*;  survevs: 

Th(»  portion  from  Cohimbus  to  West  Point  was  surv^eyed  in  August. 
IIMVJ,  l)v  W.  K.  Hall,  levelman,  under  the  direction  of  B.  M.  Hall. 
rnit(Hl  States  (leological  Survey.  The  portion  from  West  Point  to 
Franklin  was  surveyed  in  1S99  by  the  Corps  of  En^neers,  United 
States  Armv.  The  portion  from  Franklin  to  Oakdale  was  sun'eyed 
in  \{){)^  by  Joseph  Palmer,  levelman,  under  the  direction  of  Fred  A 
Franck,  Tnited  States  (leolojrical  Survey.  The  elevations  alonirthis 
part  of  the  stream  are  based  on  an  aluminum  tablet  at  the  Washing- 
ton street  entrance  to  the  State  capitol  building  at  Atlanta,  marked 
''  1050  M.  (\"  The  portion  from  Oakdale  to  the  mouth  of  Chestatee 
Kiver  was  surveved  in  ISHYI  bv  Fehler  Furlow,  levelman,  under  the 
(linnet  ion  of  i^.  M.  Hall,  Tnited  States  Geological  Survey.  The  eleva- 
tions betw(»en  the  mouth  of  Chestatee  River  and  Nacoochee  were 
determined  in  UM).*^  by  eloseph  Palmer,  levelman,  under  the  directicn 
of  F.  A.  Franek,  (iehl  assistant,  United  States  Geological  Survey. 
Tliese  elevntioiis  nre  basc^l  on  an  aluminum  tablet  at  Nacoochee, 
iiiarke(l  **  1  i:{|)  Atlanta",  in  the  ledp»  of  rock  200  feet  west  of  ford  of 
Chattahoochee  Kiver,  the  elevation  of  which  is  now  accepted  as 
1..')  IS. 259  feet  abov(»  main  sea  level.  The  adjustment  of  this  line  was 
aceomf)lished  in  conjunction  with  leveling  on  the  Chestatee  and  Soque 
rivers,  tied  ai  Willow  and  Clarksville,  and  by  an  extra  check  at  Pole, 
to  primary  level  circuits,  and  ac<;ords  with  the  1903  adjustment  of  the 
precise  level  net . 

In  order  to  «rive  a  continuous  profile  of  the  river,  the  levels  of  these 
several  surveys  have  been  adjusted  to  accord  with  the  elevations 
detennined  for  the  portion  between  Franklin  and  Oakdale.  It  is  not 
expected,  however,  that  the  bench  marks  of  one  survey  will  exactly 
accord  witli  those  of  another. 


•'  KiirNiirvi>  «•!  ('li.itt;i]i<MN|iii- Kivi  rfpMii  jiiiH'tion  witli  Flint  Uivor  to  Columbus,  Ga..  siv  Report  o! 
Cliif]i>i  Kii^'im  iTv.  t  .  s.  \..  |s7J.  p|).  .'iM. i>2:{:  \\\\\\  llt>|)<irt  ofChiefof  Eiigiiieert,U.S.  A.,  1873. pp. SM^nO. 
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Elevations  on  ChcUtahoochee  River  from  Columbus  up  to  Nacoochee. 


Desciiption  of  poliits. 


Tail  water  100  feet  below  Eagle  and  Phoenix  dam  tailrace 

Above  Eagle  and  Phoenix  dam,  water  surtaco 

100  feet  below  City  Mills  dam.  water  surface 

Above  City  Mills  dam,  water  surface 

100  feet  Ixiilow  Columbus  Power  Companjr's  dam,  water  surface 

Top  of  Columbus  Power  Company's  dam.  water  surface 

Bench  mark  on  solid  rock  on  east  bank  at  lower  land  line  of  Chattahoochee  Falls 

Company's  property 

Upper  end  of  Columbus  Power  Company's  backwater  from  dam,  water  surface. . . 

600  feet  below  old  Clapp  factory,  water  surface 

Above  old  Clapp  factory,  water  surface 

Mouth  of  Roaring  Crock  (from  Georgia  bank) ,  water  surface 

Water  at  upper  line  of  Chattahoochee  Falls  Company's  property,  water  surface. . . 
Bench  mark  on  root  of  small  water-oak  tree  on  east  bank  of  river,  400  feet  below 

mouth  of  Standingboy  Creek 

Mouth  of  Standingboy  Creek,  water  surface 

Upper  end  of  Narramores  Island,  water  surface 

Bench  mark  on  mulberry  tree,  40  feet  below  wire  fence  between  Narramorc  and 
BigKers 


md 


Land  line  between  Narramore  and  Biggers,  water  surface 

Bench  mark  on  lai^e  water  oak  10  feet  below  land  line  between  J.  L.  and  B.  A.  Big- 


gers. 


Land  line  between  J.  L.  and  B.  A.  Biggers,  water  surface 

Ford  to  island,  water  surface 

Water  surface 

Opposite  mouth  of  creek  from  west  bank,  water  surface 

Lower  end  of  Allie  Biggers's  island ,  water  surface 

Land  line  between  AIHo  Biggers  and  Geo.  Ogletree,  water  surfai^e 

Upper  end  of  Allie  Biggers's  island,  water  surface 

Bench  mark  on  large  maple  on  bank  opposite  foot  of  shoals  on  Ogletree's  land . 

Foot  of  shoals  on  Ogletree's  land,  water  surface 

Water  surface 

Bench  mark  on  large  ironwood  tree  near  water 

Water  surface 

.do. 


Bench  mark  on  laige  dead  cedar  10  feet  below  mouth  of  Cowpen  Creek. 

Mouth  of  Cowpen  Creek,  water  surface 

Water  surface 

do 


.do. 


Bench  mark  on  pine  tree  75  feet  below  mouth  of  Mulberry  Creek, 

Mouth  of  Mulberry  Creek,  water  surface 

Water  surface 

....do 

do. 


Near  mouth  of  Sue  Slaton  Branch,  water  surface 

Bartletts  Ferry,  water  surface 

Water  surface 

Mouth  of  Mossy  Creek,  water  surface 

Lower  end  of  Harrington  Island,  water  8urfa<re. , 

Water  surface 

Lower  end  of  Phipps  Island,  water  surface 

Water  surface 

do 


Lower  end  of  llargetts  Island ,  water  surface 

Mouth  of  Mountain  Oak  Creek,  water  surface 

Water  surface 

Foot  of  shoals,  water  surface 

Blantons  Ferry,  water  surface.  .>* 

Houstons  Ferry,  water  surface 

Below  River  View  dam,  west  side,  water  surface 

Above  River  View  dam,  water  surface 

Below  dam  at  Langdale  mills,  water  surface , 

Top  of  dam  or  water  above  dam 

Water  surface 

West  Point  milepost  38,  from  Franklin 

West  Point,  zero  of  gage 

West  Point,  wagon  bridge,  water  surface  (gage  height,  2.0  feet ) 

Mouth  of  Osceligee  Creek,  water  surface 

Milepost  37,  from  Franklin 

Water  surface 

Milepost  .36,  from  Franklin 

Water  surface 

Water  at  mouth  of  Anderson  Creek 

Milepost  35,  from  Franklin 

Water  surface 

Opposite  mouth  of  Muple  (^reek,  east 

Milepost  34,  from  Franklin 

Water  surface 

Milepost  33,  from  Franklin 


Elevation 

above  sea 

level. 

Feet, 
190 
216.2 
216.6 
225 
226 
266 

270.76 

266 

276 

300.3 

300.6 

305.3 

321.6 
315.6 
316.1 

328.71 
317.6 

332.64 

318.2 

319.7 

323.4 

323.5 

323.6 

323.7 

324.7 

340.52 

326.5 

330.5 

337.95 

333.3 

334.3 

351.19 

345.9 

349.4 

350.1 

35L1 

367.23 

362.8 

366.5 

368.2 

375.9 

390.6 

394.7 

400 

411.8 

431 

442.5 

443.6 

461.3 

467.1 

475.8 

480.7 

482.5 

482.6 

484.1 

491.3 

518 

529 

532 

542 

550 

565.14 

549.46 

551.5 

555.9 

571. 15 

556.6 

572.68 

556.9 

557.6 

577.94 

558.2 

558.9 

571.95 

560.8 

576.60 
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Elf  vat  ions  on  Chattahoochcf  River  from  Columbus  up  to  NacoocJye — Continuv^l 


Dis- 
tance. 


Description  of  points. 


Ell  Talit 
aboTi-  ^ 


40.0 
40.3 
41.0 
41.0 
42.0 
42.0 

42. 2 
43.0 
43.0 
43.5 
44.0  I 
44.0  I 
44.5 
45.0 
45.0 
45.3 
4(3.0 
4H.0 
47.0 
47.0 
4K.0 
4S.  0 
4K.5 
4U.  0 
40.0 
50.0 
50.0 
50. 5 
51.0 
51.0 
51.3 
51.8 

51.  <J 
52.0 
52. 0 

52.  S 
.5.3.0 
.T,3.0 
.54.0 
.54.0 

54. 3 
.V).  0 
.55. 0 
.5.').  'A 
'«♦■).  0 
.5«i.  0 
.•|«..  3 
.'>7.0 
57.0 
.')7.  y 
.5s.  0 
.>•.  0 
50.  0 
5*».  2 
.'»<>.  «• 
•iO.O 

mj) 

•  •()  5 
J'.I.O 
t>l   0 

(.1.  t 

r.2. 0 
2.  (>•> 

•  .2.  5 

•  •3.  0 

•hi.  n 
«>(.() 

I VI.  1 
f,l.5 
i>-l.s 
«o.  0 
(..*•.  0 
li.'l.  ■"> 
(Kl.  0 

(  !<•.() 

(K).  2 
Mi.  7 
(17.  0 
07. 0 


HojhI  of  Ilendorson.s  Island,  water  surftu?e 

potts  Island,  water  surface 

Mllepo.«<t  .32,  from  Franklin 

VVatrr  siirfjice 

Milepost  31 .  from  Franklin 

Water  siirfnre 

Lower  end  1 1  iighleys  Island,  water  surface 

Milf  post  .30.  from  Franklin 

rpi)er  en<l  Ilughleys  Island,  water  surface 

Mouth  of  Wohadkw  Creek,  west  side,  water  surface 

Nfilepost  2<.»,  from  Franklin 

Water  surface 

Hunters  old  ferrj*.  watrr  surface 

Milepost  '2X,  from'  Franklin 

Water  surface 

DouMo  Mills  bridge,  water  surface 
Milepost  27.  from  Franklin 
Water  surface 

Milepost  2(>,  from  Franklin 

Water  surface 

Milei>ost  2.5,  from  Franklin 

Water  surf.ice 

Mouth  of  Whitewater  ("reek,  water  surface 

Milepost  24,  from  Franklin 

W.'itrr  surf.ice 

Milepost  23, from  Franklin 

Water  surf.ice 

Mc(^iees  IJ ridge,  water  surface 

Milepost  22.  from  Franklin 

Opposite  mouth  of  Yellow  .lacket  Creek,  cjist  side,  water  surface 

Lower  end  of  Blrdsjiy  Island,  water  surface 

Upper  end  of  IJirdsav  Island,  water  surface 

I>ower  end  of  Keids  Island,  water  surface 

Milepost  21 ,  from  Franklin 

Watt-r  surface 


Ftfi. 


I'pper  end  (»f  Keids  Island,  water  surface. 
Milepost  20.  from  Franklin 


Water  surf.ice. 

Milei>ost  10, from  Franklin 

Water  surfjice 

Head  of  shoals,  water  surfjice. 
Milepost  IS. from  Frankllln... 

Water  surface 

do 


Milepost  17.  from  Franklin i 

W.jter  surf.ice [  ]  [  j 

.Mouth  of  Wolf  Creek,  water  surface '...[.' 

Milei»ost  1(>, from  Franklin 

Water  surface 

Mooilys  Bridge,  water  surface 

Milep(»st  15.  froiri  Franklin 

Water  surface 

•Milejjost  14,  from  Fr.inklin 

Mouth  of  llaral.'ion  Creek,  water  surface  

Lower  end  of  .Swanson  Isl.nid,  water  surface 

Milepost  13.  from  Franklin 

Water  surface 

Cpper  eii'l  of  Swans(»n  Isliind,  water  surface .'. .     \ 

MiJci)ost  12.  from  Fr.-mklin "!!.!!  i i  .1 

W.iter  at  head  of  Swan.son  .'^hoals.  wat^-r  surface .'.'.'.'.'.• 

W.it'T  surfaci- ['.[j 

Mil«po««t  11.  from  Franklin '.'..'.[. 

\\  .iter  surfac*' !!!!!I!| 

Milepost  10.  from  Franklin !!!'!!( 

Water  su'^aiM- .' !!!!!! 

Milepost  0,  from  Franklin '.'..'.'.'.'..' 

Water  surfa«.M 

rhilpots  Ferry,  wat<'r  surface 

opposite  mouth  of  N«'W  Iliv^-r.  froiu  ea.<t  side.  wat<'r  surface 

Mil«'i»o.>t  >.  from  I'nniklin 

Wat.er  surifac"' 

<lo 


( Mtpo^-ite  mouth  of  I'otato  Cre*'k.i'ast  sidi-.  water  .surface ."         ■ 


.Mil'-po.st  7.  from  Franklin .• 

WatiT  >urf.i/'e '//\ 

Kfiot  of  .lack.sons  Shoals,  water  surface 

Mouth  of  Brushy  Cn'^'k.  from  west  .side.  wat"r  surface !!']**■ 

Milej)ost  (•>,  from  Franklin ***' 

Water  surface I.*"'"i 


sv.# 

y*.i 
».: 

SI? 

srr.i 
a.i 

STvl 
Si«i 

*«  ! 

m2 

3Sf>X 

Sf! 

3K.f. 

».; 

S& ': 
5*.3 
»4 
5M.1 

103.  •> 

ss 

flOO.7; 
3»13 

SS&4 

»&: 

a»i 
w« 

SKA 
«5 
Mi 
».* 

mx 

607.7 
6IL21 

<ni 

tcr.n 
aoK: 
am: 

609.: 
dW.3 
6M.tf 

6ia4 

61L5 
63&ti 
613 
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Elevations  on  Chattahoochee  River  from  Columbus  up  to  Nacoochee — Continued. 


Description  of  points. 


Mouth  of  branch,  water  surface 

Head  of  Jacksons  Shoals,  water  surface 

Milepost  5,  from  Franklin 

Water  surface 

Milepost  4,  from  Franklin 

Foot  of  LinviUe  Shoals,  water  surface 

Head  of  LinviUe  Shoals,  water  surface 

Milepost  3,  from  Franklin 

Water  surface 

Mouth  of  HiUabc^hatchee  Creek,  west  side,  water  surface. 

Milepost  2,  from  Franklin 

Water  surjface 

do 


Milepost  1,  from  Franklin. 

Water  surface , 

do 


.do. 


Milepost  0,  from  Franklin 

Franklin,  above  bridge,  water  surface 

Franklin,  rivet  on  top  of  left  iron  pier,  east  approach,  wagon  bridge . . . 

Franklin,  water  surface 

Franklin,  bronze  tablet,  marked  "()95  A,"  in  south  side  of  court-house 

Foot  of  shoals,  surface  of  water 

Centralhatchee  Creek,  birch  tree  opposite  mouth 

Water  surface 

Foot  of  shoal,  water  surface 

Head  of  shoal,  water  surface 

Foot  of  sho^,  water  surface 

Head  of  shoal,  water  surface 

Foot  of  shoal,  water  surface 

Head  oT  shoal,  water  surface 

Bushyhead  Shoals,  white  oak  opposite  foot 

Water  surface 

Head  of  Bushyhead  Shoals,  birch  at  head  of  island 

Water  surface 

Head  of  shoal,  water  surface 

Water  surface 

Fishtrap  Shoal,  foot  of,  water  surface 

Fishtrap  Shoal,  elm  tree  on  rock  bluff  opposite  center 

Water  surface r 

Fishtrap  Shoal,  head  of,  water  surface 

Sweet  gum,  right  bank,  one-fourth  mile  below  Pink  Creek  

Water  surface 

Mouth  of  Pink  Creek,  water  surface 

Hollingsworth  Ferry,  water  oak,  right  bank 

HoUingsworth  Ferry,  water  surface 

Bench  mark  on  pine 

Water  surface 

Mouth  of  Yellow  Dirt  Creek,  water  surface 

Sweet  gum  tree  one  fourth  mile  above  Yellow-Dirt  Creek. 

Water  surface 

Browns  Ferry,  walnut  tree,  right  bank 

Browns  Ferry,  water  surface 

Birch  tree  on  right  bank  at  mouth  of  Whooping  Creek 

Water  surface 

Foot  of  small  shoal,  water  surface 

Hea<^  of  small  shoal,  water  surface 

Culpepper  Creek,  red  oak  on  right  bank  at  mouth 

Water  surface 

Foot  of  Mcintosh  Shoal,  sweet-gum  tree 

Wat<'r  surface 

Head  of  Mcintosh  Shoal,  water  surface 

Houstons  Ferry,  foot  of  shoal,  catalpa  trw* 

Water  surface 

Head  of  Hanson  Shoal,  water  surface 

Foot  of  Frieadell  Shoal,  water  surface 

Head  of  Frlesdell  Shoal,  water  surface 

Foot  of  small  shoal,  water  surface 

Head  of  shoal  lust  below  Rees  Ferry,  water  surface 

Rees  Ferry,  hso  tree,  right  bank 

Water  surface 

Poplar  tree,  one-half  mile  below  Central  of  Georgia  Railway  bridge 

Water  surface ' 

Willow  on  right  bank,  40  feet  above  Central  of  Georgia  Railway  ))ridgi' 

Water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals  below  Moores  Ferry,  water  surface 

Moorps  Ferry,  large  birch,  right  bank 

Moores  Ferry,  water  surface 

Foot  of  shoal  below  Snake  Creek,  water  surface 

Willow  tree,  100  yards  above  mouth  of  Snake  Creek 


Elevation 

above  sea 

level. 


Feet. 
618 
618.7 
♦i29.76 
618.7 
031. 45 
618.7 
620 
637.91 
620.8 
621.7 
636.01 
622 
622.4 
636.10 
62a  1 
624.6 
625 
634.86 
626 
655.17 
626 

604.742 
627 
633.49 
628 
628 
632 
632 
634 
634 
638 
648. 
638 

653.32 
645 
658.73 
650 
648 
670. 
652 
657 
664. 
658 
658 
673.31 
658 
678.8 
659 
660 
679.8 
662 
(«1. 
6(>2 
670. 
664 
666 
667 


15 


26 


97 


96 


04 


49 


02 


(>78, 

667 

679 

im 

676 

684. 

677 

678 

679 

680 

681 

()82 

693.86 

682 

690.76 

682 

ri02. 12 

684 

684 

685 

702. 85 

686 

(W7 

696.72 
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EUitition*  ern  Choitahoochft  Hitfr/rom  ('alumina  up  lo  NtUMOrhte — Cuntinui 


Juul,  right  bonk... 


lOaj     Watrnoiboe 

lOa.e  !  Head  o[  UeJeris  Sbiwi.  water  aiirtiiee 
lOS.B  !  Foot  111  BaJlniilSlI<Hl.wftUr»irtiuii. 
107.1  I  IlMdolBftlUrdSbDoLi.  wUlowlDfrat: 

107.1  ,  WntermirtioB - 

WB-4     JonmPurry.pIno  tree  on  lull  lunk 

10S.4  .  JoDca  Ferry.  vaMr  (urtun 

100. ft  '  DetenFerry.UiEeblnb'Oaleflbuifc.. 


Deleta  Ferry,  UiEeblnb-oale 

Dcteri  Ferry.  ¥™ter  Mlrfacp         

Walnut  nhnut  3  mUes  lielo*  Big  Bear  Crrek.  anil  Dear  a  point  oppodte  mouth  of 

!„P.?.!li"j, 


114.(1      PunipktnloUTi  Ferry.  Uibb  birch  ipri  bunt.llilM't  from  rl 

■  1U.6      Pujnpldntown  Ferry,  water  •uriato. 

IW.O     RiVPrton  Ferrjr.  sycBinore  10  leerfrom  rlwron  left  liaok 
116.0     RlTOrton  Ferry,  water  BUrlat* 

118.3  Moulb  ol  PeaCreeli,  water  siirlnre 

IM.T     Foot  OIBedmanaSboaL  water  siirCun 

lie.g     Dead  ot  Kcdmana  Bboal,  lyaunoroon  leftlunk.  lOlivtfi 
110.8  .  WsIeruirtMa 

117.4  Brocki  Ferry,  while  oak  on  lett  bank.  JO  lectin™  river. . 
117,4  '  Brooka  Ferry.  wateriiiFiace.. 


Walnut  on  lett  liank,  ooe-lourtb  mile  I" 

lai.O  ,  Watvr aiirtHre 

'"  '  '  SlDUthf'HnipCivek.aiihlTiV.  Mt  bank. 


ilijit.  eaatbuik,  water  am 
t  shonln.  water  MiTfuu.,., 
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Elevations  on  Chattahoochee  River  from  Coluvibu^  up  to  Nacoorhec — Continued. 


e. 


s. 


Description  of  points. 


Elevation 

above  sea 

level. 


Pa<H»s  Ferry,  water  surface 

Water  surface 

Birch  tree  at  mouth  of  Little  Nancy  Creek,  west  bank  of  river,  lower  bank  of  creek. 

Water  surface 

Lowerend  of  Long  Island  (Thornton  place),  water  surface 

Water  surface 

Pace's  mill  s'.te,  water  surface 

Large  ash  tree  at  mouth  of  Rottenwood  Creek,  lower  side  of  creek 

Water  surface 

Opposite  mouth  of  Long  Island  Creek,  water  surface 

Water  surface 

Sweet -gum  tree  at  "The  Narrows" 

Water  surface 

Water  surface 

Water  surface 

Water  surfai-e " 

Powers  Ferry,  it'hite  oak  tree,  west  bank 

Water  surface 

Land  line  l)etween  Power  and  McKenzie 

ilcards  Ferry,  forked  ash  tree,  mouth  of  Soap  Creek,  lower  bank, 

lleards  Ferry,  water  surface 

Johnsons  Ferry,  large  water  oak  tree,  west  landing,  downstream  side  of  road. 

(This  is  old  IJench  mark  marked  1 18.52) 

Johnsons  Ferry,  water  surface ^ 

Dam  site,  Bull  Sluice  water  power  (dam  is  being  built  here),  water  surface 

Water  surface 

Water  8urfa<'C 

Water  surface 

Large  n'd  oak,  150  feet  from  river,  and  200  feet  below  Power's  old  m»ll 

Water  su  rface 

-Al)ove  Power's  old  mill  dam,  water  surface 

Water  surface 

Water  surface 

XVater  siirfticc 

X3irch,  n  outh  of  Willloe  Creek,  upper  bank 

'^'ater  surface 

XVater  surface 

JKL.arge  water  oak  above  mouth  of  branch 

^Slffouth  of  branch,  west  bank  of  river,  water  surface 

"^'ater  surfju-c '. 

"%Vater  surla<*e 

"XVater  surface 

"XVater  surface 

outh  of  Vickerys  Creek,  sweet  gum  tree,  lower  bank  of  creek 

Yatcr  surface 

ear  mouth  of  Seven  Creek,  water  surface 

oot  of  Ford  Island,  water  surfact^ 

^^Vater  surfac-e 

^^Vater  surface 

^^Vater  surface 

— ^etts  Ferry  root  of  4  willows  upper  side,  west  landing 

^^Vater  surfac*- 

^^Vater  surface 

^"^'ater  surfac e 

^^^esbits  Ferry,  large  birch,  west  landing 

-S^Iesbits  Ferry,  water  surface 

^lolcombs  Ferry,  water  oak  at  west  landing,  50  feet  from  river,  upper  side  of  rond. 

^lolcombs  Ferry,  water  surface 

^^ater  surface 

^^outh  Holcombs  Mill  Branch,  west  side  river 

"XVater  surface 

^VaR*r  surface 

IFoot  of  Jones  Shoals,  water  surface 

Ulead  of  Jones  Shoals,  water  surface 

-Jones  Ferry,  larg«'  oak,  west  landing.  .50  feet  from  river, 

--Jones  Fern',  water  surface 

"Water  surface 

Medlocks  Bridge,  top  of  iron  tubular  pier  west  bank,  downstream 

^Wedlocks  Bridge,  water  surface 

"VVest  landing  of  McClure  or  Warsaw  Ferry,  birch  100  feet  from  bank 

Water  surface 

Abbotts  Ferry,  water  surfa<^ 

Rogers  Ferry,  large  lieech  tree,  west  landing,  on  downstn»am  side  of  roatl 

Rc^rs  Ferry,  water  surface 

k       Littles  Ferry,  west  landing,  twin  persimmon  tr»'e  100  feet  from  bank,  on  down- 

V       stream  side  of  road 

1    Littles  Ferry,  water  surface 

I    Hutchins  Ferry,  west  landing,  large  walnut  tree  LW  feet  from  bank,  on  down- 

\      stream  side  of  road 

*  Hutching  Ferry,  water  surface 


Feet. 
752.7 
752.9 
76&06 
754 
755.2 
757.3 
759.5 
771 
762 
764.3 
764.4 
765.71 
770.3 
772.4 
776.8 
78a  6 
794.21 
780.8 
787.2 
799.46 
79a  3 

806 

79a  3 

800 

80a6 

804.8 

806.2 

837.66 

820.4 

82^6 

824.5 

829.2 

829.5 

836.04 

au4 

835.3 

84Z12 

835.9 

839.1 

841 

84a  9 

846.1 

851.78 

849.6 

852.6 

855.4 

857.3 

859 

859.1 

866.97 

862 


862. 
862. 


870.65 


2 
17 


8ri3 

881 

8135.6 

867.8 

869.2 

869.9 

874 

875. 6 

880.6 

886.5 

880.5 

880.7 

906.40 

880.7 

897.40 

882 

884 

894.78 

8K5.7 

905.35 
889.3 

914.69 
895.6 


248 


WATEB  BESOUBCES   OF  GEORQIA. 


Elevations  on  Chattahoochee  River  from  Columbiu  up  to  Nacoochee — C'Cntinuenl. 


Dis- 
tance. 


Miles. 

177.7 

177.7 

18U.13 

180.3 

180.3 

180.3 

180.9 

182.4 

182. « 

183.3 

183.  .5 

184.0  . 

184.0 

184.5 

184. 'i 

185.1 

18K.0 

18K.0 

IHil.O 

180.8 

189.8 
190.9 
192.9 
192.9 
192.9 
192.9 
193. 5 
193.8 
lft'».  4 

197.1 
199.1 
199.1 

'JOl.l 
201.  r> 
202. 2 
202.2 
202.7 
30;i.7 
203.7 
204.8 
204.  S 
305.4 

2a">.  4 
20H.4 


207.  tl 
207. ») 
20S.  (i 
20S.  r. 
20l».3 

211.6 

212.  •) 
212.0 
214  (> 

214.9 

210.  W 
210. 0 
217.0 
217.  0 
219.3 
219.  3 
219. 3 
220. 3 


221.0 
221.0 
221.9 
•221.9 
224.2 


Description  ol  polnti. 


SlnlT*  Sri 

levi 


Terrys  Ferry,  sycamore  tree  at  upper  side  of  west  landing. ' 

Torrys  Ferry,  water  surface 

Stricklands  Hridgi*,  top  of  stone  pl<>r,  west  bank 

Stricklands  jirldge,  center  of  pulley  of  wire  gage  (U.  S.  G.S.  gage;  he^ht  at  time,  i 

1.1  foot) ' 

Water  siirfare 

Walnut  on  edge  of  road,  75  feet  from  approach  of  bridge,  west  aide  of  river 

Mouth  of  HiuaTi  branch  from  west  side,  water  surface 

Parker  Ferry  (no  longer  usi>d  as  ferry),  water  surface ' 

Water  surface ; 

Water  surface ' 

1  load  Winding  Shoals  at  upper  end  of  island,  water  surface 

I'irkles  Ferry,  poplar  tree  on  edge  of  road  near  west  landing j 

Water  surface \ 

Forked  hickory  tree  on  Pirklc's  upper  land  line.  fiO  feet  from  west  bank  of  river  .  .• 

Water  surfai-e 

Water  surface 

iShadburuH  Ferry,  sycamore  tree,  west  landing 

Water  surface 

Walnut  tree  100  feet  west  of  bank  at  Light's  old  ferry  place 

Top  of  cylindrical  iron  pier,  downstream,  east  bank,  wagon  bridge  opposite  Flow- 
ery Branch 

Water  surface 

Water  surfact> 

Below  dam  at  gristmill,  water  surface 

Above  dam  ut  grlHtmill.  water  surface 

Oak  tree  just  above  gristmill,  on  east  side  of  river 

Browns  Bridge,  water  surfaci^ 

Near  Brown's  houst*.  west  side  of  river,  water  surface , 

Muutb  of  Brown  f'reek  from  west  .side,  water  surface , 

Near  Keitlis  Bridge,  mouth  of  Chestatee  River,  nail  in  root  of  walnut  tree 

Head  of  slioals  ul>ove  mouth  of  river,  water  surface , 

Nail  in  root  of  walnut  tree,  north  bank , 

Foot  of  shoals,  water  surface , 

Hwid  of  shoals,  water  surface 

Nail  in  root  of  large  walnut  tree  at  edge  of  public  road  opposite  amail  ahoal 

Water  Hurface j 

WaU'r  surface | 

I ron  bridge,  miil  in  root  of  la  rge  walnut  tree ' 

Foot  of  shoals,  wa t«»r  surface '■ 

llea<l  of  shoals,  water  surface ' 

Thoni])Hon  Bridge,  nail  in  root  of  large  walnut  tree 

Thcmii)s<)n  Bridge,  water  surface 

Lit  tic  Kivor,  foot  of  shoals  at  mouth,  wat»*r  surface 

Head  of  .shoals,  water  surface i 

Nail  in  rfM.it  of  white  oak  on  north  side  i>f  bhiff.  100  yards  below  North  Georgia 

Klwtric  Company's  new  dam 

Wa tnr  surface 

(.'hattahoochoe  Park,  nail  in  birch  tree  on  east  side  of  river  and  at  sharp  bend. I 

Foot  <»f  shoals,  water  surface 

Head  of  slioals,  water  surface 

Spike  in  root  t>f  large  oak  tree  near  small  store  })uilding  near  Gainesville 

Bridiie.  wnt'^r  surfuc 

Nail  in  root  of  willow  on  south  bank  0  feet  from  water I 

Wiitcr  surface ■ 

Foot  of  .shoals,  water  surface 

Head  of  shoals,  water  surface 

riarks  Bridp',  cast  side  of  river,  large  maple  tree,  nail  in  root  of 

darks  Bridge,  wjit<T  surfaci; ' 

Small  Mull,  north  side  of  river,  ]>oplar  tre*>,  nail  in  root  of 


Wat. 


iirfj, 


KrMl-o.ak  tree,  nail  in  root  of , 

F«K»t  of  shoals,  water  surface 

Foot  of  shoals,  watiT  surfaw 

Head  of  shoals,  water  surface 

Savag*'  Ferry,  nail  in  notch  of  oak  fK»st 

Water  surfacr 

l.,eft  bank  of  river,  nail  in  root  of  l»in*h  tree 

Wa  ti'r  surfae*' 

North  bank  of  river,  nail  in  root  «>f  water  oak  IriM' 

Wat«'r  siirfac*' 

Head  of  shoaN,  water  surfaii^ 

Steven  Islanil  Shoals,  r)pposile  f»>ot  of,  large  i)oplar  triH*,  nail  In  root  of 

Fo«»t  <*i  shoals,  water  surfac 

Head  of  shoals,  water  surface* ]. 

Flat  Creek,  1  mile  al>ove  mouth  of,  nail  in  root  of  poplar  tree 

Water  surfac»> 

I..nlu  Bridge.  00  feet  l*elow,  on  north  Imnk  of  river,  red  oak  tree,  nail  In  root  of 

Water  surfacr* 

Walnut  tre<'  in  large  open  iNittom.  left  l»ank  of  river,  nail  In  root  of J.'i 


»-.:•. 

»1& 

nu 

SCI; 

%&« 
».« 

».: 

».: 

9S3.i 
SS4 

■H.<i 
«3 

%i 
9K 

v: 
9r 

9M 
I.O(M.ft| 

I.OM.; 

m 
i.oio 
l,oaLi: 
I.OII 
l.OHK 
1,012 
1.012 
1.014 
l,03s.»i 

i.oi: 
i,04sr 

1.03P 

i.ost 

1.032 
1,05!: 
1,074 
l,03t4| 

l,0*..'i 

l.0» 

1.0« 

l,n»it 

l,0« 

1,044 

I.04SBI 

I,«45 

1.0K>t 

I.O* 

l.OCft^i , 
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Elevations  an  Chattahoochee  River  from  Columbus  up  to  Nacoochee — Continued. 


Dia- 
tanoe. 


Milet. 
224.2 
22&2 
225.2 
227.2 
227.2 
227.3 
228.0 
228.0 


228.5 
228.5 
228.6 
229.5 
229.5 


229.9 
230.6 
230.6 
230.6 

230.6 

232.7 

232.8 
233.6 
233.6 
233.7 
233.8 
2M.0 
234.0 
234.7 
234.7 
234.7 
23&0 
23&2 
235.4 
235.4 
235.9 
236.2 

237.2 
237.7 
237.7 
238.0 
238.6 
238.9 

238.9 
239.0 
239.6 
239.6 
239.9 
240.4 
241.4 
241.4 

242.2 

242.2 
242.7 

242.9 
24a  9 
244.4 
244.4 

244.6 

24&9 
24&9 
247.2 

248.4 
250.4 
2fi0.4 


DescriptloD  of  points. 


Water  surface 

Belton  Bridge,  100  yards  below,  right  bank  of  river,  walnut  tree,  nail  in  root  of.. . 

Water  Surface 

Right  bank  of  river,  pine  tree,  nail  in  root  of 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Nail  in  root  of  birch  tree 

Water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Head  of  shoals,  on  side  of  bluff,  large  pine  opposite,  nail  in  root  of 

Water  surface 

Harrisons  Shoals,  foot  of,  water  surface 

Harrisons  Shoals,  opposite,  n&il  in  root  of  oak  tree 

Harrisons  Shoals,  water  surface 

Harrisons  Shoals,  head  of,  mouth  of  Mossy  Creek,  water  surface 

Mountain  Island  Shoals,  foot  of,  water  surface 

Head  of  shoals,  water  surface 

Head  of  shoals  opposite,  nail  in  root  of  white  oak j 

Foot  of  shoals,  water  surface i 

Head  of  shoals,  water  surface | 

Perkins  Shoals,  opposite  foot  of,  nail  in  root  of  water  oak | 

Perkins  Shoals,  foot  of,  water  surface ! 

Perkins  Shoals,  head  of,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface ' 

Head  of  shoals,  north  bank  of  river,  opposite,  nail  in  root  of  black  gum  tree 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface ' 

Duncans  Bridge,  30  feet  below,  nail  in  red  oak  tree 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface , 

Head  of  shoals,  opposite,  nail  in  root  of  water  oak 

Soque  River,  south<bank,  at  mouth,  nail  in  root  of  birch  tree 

Water  surface 

Soque  River,  mouth  of,  in  forks  of  river,  nail  in  root  of  pine  stump 

Head  of  shoals,  water  surface 

Foot  of  snoals,  water  surface 

Head  of  shoals,  water  surface 

Head  of  shoals,  opposite,  on  west  bank  of  river,  nail  in  root  of  red  oak 

Long  Shoals,  head  of,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Head  of  shoals,  root  of  hickory  tree 

Irwins  Bridge,  10  feet  below,  left  bank  of  river,  nail  in  root  of  poplar  tree 

Water  surfaice 

Irwins  Bridge,  Just  above,  water  surface 

Head  of  shoals,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Blue  Creek,  water  surface 

Blue  Creek.  100  yards  below  mouth  of,  nail  in  root  of  n>d  oak  tree 

Amos  Ford,  on  west  bank,  large  birch  tree,  nail  in  root  of 

Amos  Ford,  water  surface 

Water  surface 

Head  of  shoals,  water  surface 

Aliens  Bridge,  west  end  of,  red  oak  tree,  nail  in  root  of 

Aliens  Bridge,  water  surface 

1  lead  of  shoals,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Head  of  shoals,  opposite,  nail  in  root  of  birch  tree 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Shoals,  opposite,  head  of,  nail  in  root  of  pine  tree 

Foot  of  snoals,  water  surface 

Head  of  shoals,  water  surface 

Shoals,  red  oak,  opposite  head  of,  nail  in  root  of 

Sharp  bend  of  river,  water  oak  tree,  nail  in  root  of 

Water  surface 

Suspension  footbridge,  poplar  tree  at,  nail  in  root  of 

Water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Saut^  Creek,  near  mouth  of,  in  Nacoochee  Valley,  water  surface 

Sautee  Creek,  ford  near  mouth,  water  surface 

Nacoochee  post-office.  200  feet  west  of  ford  of  Chattahoochee  River,  6  feet  above 
surface  of  road,  on  ledge  of  rock  aluminum  tablet  marked  "1349  Atlanta" 


Elevation 
above 
level. 


Feet, 
1,063 
1,076.64 
1,056 
1,092.99 
1,061 
1,069 
1,085.79 
1,070 
1,071 
1,073 
1,092.83 
1,082 
1,064 
1,101.7 
1,087 
1,087 
1,088 
1,096 
1,109.78 
1,101 
1,106 
1,113.68 
1,107 
1,113 
1,115 
1,123 
1,127.76 
1,127 
1,130 
1,148.9 
1,131 
1,135 
1,155.41 
1,147.82 
1,137 
1,148.86 
1,144 
1.149 
1,159 
1.165  2 
1,178 
1,178 
1,216 
1,222.10 
1,22a  37 
1,216 
1,222 
1.228 
1,229 
1,242 
1,243 
1,256.09 
1,256.09 
1,244 
1,247 
1,250 
1,266.49 
1,256 
1,259 
1,260 
1,263 
1,264.18 
1,271 
1,274 
1,280.73 
1,276 
1,280 
1,285.53 
1,304.5:) 
1,292 
1,305.97 
1,297 
1,299 
1,306 
1,309 
1,339 

1,348.269 
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SURVEY    OF   SOQUE   RIVER. 

The  elevations  in  the  following  list  are  based  on  an  aluminum 
table  ai  the  north  side  of  east  entrance  to  the  court-house  at  Clarks- 
ville,  marked  ^^1372  Atlanta/^  the  elevation  of  which  is  accepted 
as  1,371.991  feet  above  mean  sea  level  in  accord  >vith  the  1903  adjusi- 
ment  of  the  precise  level  net. 

The  leveling  was  done  by  Joseph  Palmer,  levelinan,  in  September, 
1903,  under  the  direction  of  F.  A.  Franck,  field  assistant,  United 
States  Geoloirical  Survev. 


A7»  r«//o;w  oti  SiHjur  Rlur  from  mouth  up  to  Clarksville. 


Dis- 
tance. 


0.0 
0.0 


4.0 
4.0 
4.1 


T).  (1 
o.  t 
«•..  1 
0.1 
«-..  1 
0.  2 

«i.  .{ 

7. .{ 

S..S 
H.  S 


Doscription  of  points. 


*boTf 

sea  k-v--.. 


Soquo  liivtT.  mouth,  at  junction  with  Chattahotx^hco.  Kivcr,  nnil  In  root  of  hiirii 

tr>'«',  on  .south  bank I  1.147.*i" 

Soqu«'  Kivcr.  mouth  of,  water  surfac<« i.is? 

McAllist'Ts  Mriri>?t'.  nrar  north  cn<i,  nail  in  rootof  whito  oak  tree '  l.iy  i 

Mc.Mli.sttTs  Bridge,  water  surface^ _  l,lt 

Foot  of  Nhoal.s.. .' '  \.\^ 

I  lead  of  sMoa  l.»< 1,  Itj 

New  Mri'lp',  hieVcory  on  north  l»ank.  nail  in  root l.lTl  71, 

New  iihdp',  water  surface 1,1S 

Foot  of  .shoals,  watvr  surfacr 1.15J 

Head  of  shoals,  water  surface ]  1  j.Y, 

Foot  of  sh(»als.  wat'T  surface lit, 

Head  of  slioals.  water  surfact* « 1 JC 

Foot  of  slioal.^.  water  surface 1.  lu. 

Head  of  shoals,  water  surface l.lsl 

I'orters  mill.'^.  foot  of  Porter  Shoals,  water  surface \.\i^ 

Head  of  l'«»rters  Shoals,  water  surface \.'2^ 

Near  north  end  of  wa^on  hridp',  n"d  oak  trc<'.  nail  in  root  of 1.2^».  i" 

Foot  of  tipiHT  shoals,  wjiter  surfaci- \,'2>> 

Head  of  upjM'r  shoals,  water  surfa<'e l!i*w 

■JOO  yanis  above  factory,  near  river,  on  root  of  water  oak 1.2i-2. T.' 

Foot  of  shoals,  water  surface >.  I.JHI 

1  vi\  bank  of  river,  nail  m  root  of  sycainon-  tn-*' l!2<7  '-' 

Water  surface '_  l,"^ 

Clarksvill*'.  HalM-rsham  County  court-houst>.  on  north  side  of  cast  entrance,  alumi- 
num tablet  iiiark<-d  '•i;;7J  .\TL.\NT\'" 1.371.*. 

Clarksville.  \\ater  surface \\'S^ 


SnnKY    OF    ClIKSTATEE    RIVER. 


The  el(»vati()ns  in  tlie  follo\viii*i:  list  are  based  upon  a  bronze  tablet 
2.5  miles  nortli  of  Willow,  in  rock  on  the  we-st  side  of  the  river  at  a 
fork  of  the  road,  marked  "1529  Atlaxta/'  the  elevation  of  which 
is  accepted  as  1 ,52.s.() 40  fcu't  above  mean  sea  level  in  accord  with  the 
19().*:{  adjustment  of  th(^  precise  level  net. 

The  leveling  was  donc^  by  Jos(»ph  Palmer,  levelman,  in  October, 
lOOo.  under  th(^  direction  of  F.  A.  Franck,  field  assistant.  United 
States  Geoloj^ical  Survev. 
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Elevations  on  CJtestatee  Riverfront  mouth  to  Willow. 


tanoe. 


0.0 


Description  of  points. 


1. 
3. 
3. 
4. 

5. 

5. 


6.8 
6.9 
6.9 
7.8 
7.8 
7.9 
7.9 
8.1 
8.9 
9.2 
10.8 

11.0 
11.9 
12.0 
12.0 

13.0 


14.2 
14.3 
14.3 
15.2 
15.2 
15.2 
17.4 
17.4 
17.5 

17.5 

17.7 
19.8 
20.9 
21.5 
21.6 
22.6 
22.6 
23.5 
23.8 
23.8 

24.9 

27.1 

27.3 

27.5 
20.9 
30.1 
30.7 
30.7 
31.3 
31.8 
31.9 
32.8 
33.1 
33.7 
33.7 

34.2 
34.9 

35.1 
35.8 
.36.0 
36.1 
36.1 
36.3 
36.5 


Bench  mark,  nail  in  root  of  walnut  tree  near  Keiths  Bridge,  mouth  of  Chestatee 

River,  near  Chestatee 

•Bpich  mark,  nail  in  red-oak  tree,  40  feet  from  east  l)ank.  near  mouth  of  branch.. . 

Walnut  tree,  nail,  20  feet  from  river,  in  open  field 

Water  surface 

Water  surface 

Sycamore  tree,  nail,  east  bank  of  river 

Water  surface 

Water  surface 

Root  of  red-oak  tree,  nail,  40  feet  below  mouth  of  Langlcys  Creek,  east  side 

Water  surface *. 

Foot  of  dam  at  mill,  water  surface 

Top  of  dam  at  mill,  water  surface 

Top  of  iron  bolt,  west  side  of  east  approach,  painted  white 

Water  surface 

Root  of  pine  stump,  nail,  near  Boldings  Bridge,  sO  feet  from  river,  east  bank 

Red-oak  tree,  nail  m  root,  40  feet  from  river,  east  bank 

Mouth  of  small  creek,  water  surface 

Water  surface 

Foot  of  dam,  water  surface 

Top  of  dam,  water  surface 

Foot  of  shoals,  water  surface 

White  oak  tree,  nail  in  root,  at  side  of  rock  I  luff,  left  bank 

Water  surface , 

Robinsons  Ford,  water  surface 

Red-oak  tree,  nail  in  root,  10  feet  from  river  at  Robinsons  ford 

Foot  of  small  shoal,  water  surface 

Tlead  of  small  shoal,  water  surface 

Water  surface .* 

Red-oak  tree,  nail  in  root,  50  yards  below  mouth  of  Yellow  Creek 

Water  surface 

Pine  tree,  nail  in  root,  opposite  shoals 

Foot  of  shoals,  water  surface 

Top  of  shoals,  water  surface 

Small  pine  tree,  nail  in  root,  50  feet  from  river  on  east  bank 

Water  surface 

Foot  of  small  dam,  water  surface 

Head  of  small  dam,  water  surface 

Iron  bolt,  top  of  center  pier,  west  side  of  new  bridge  at  New  Bridge. 

Foot  of  North  Geor^a  Electric  Company's  dam,  water  surface 

Top  of  North  Georgia  Electric  Company's  dam.  water  surface 

Pine  tree,  nail  in  root,  left  bank 

ITead  of  shoal,  water  surface 

Foot  of  shoal,  water  surface 

Ilead  of  shoal,  water  surface 

Brlerpatch  Bridge,  top  of  iron  bolt,  south  side  of  east  approach 

Brierpatch  Bridge,  water  surface 

Foot  of  small  shoal 

Red-oak  tree,  nail  in  root,  near  mouth  of  branch 

Water  surface 

Persimmon  tree,  nail  in  root 

Foot  of  dam,  water  surface 

Top  of  old  dam  at  stamping  mill,  water  surface 

Foot  of  shoals,  water  surface 

Iron  bridge,  water  surface 

Beech  tree,  nail  In  root,  60  feet  l>elow  iron  bridge 

Foot  of  Chestatee  dam,  water  surface 

Top  of  Chestatee  dam,  water  surface 

Foot  of  shoal,  water  surface 

Top  of  shoal,  water  surface 

Beardens  Bridge,  iron  bolt,  top  of  stone  pier  on  west  approach 

Beardens  Bridge^  water  surface 

Three-fourths  mile  south  of  gorge  dam,  water  surfact* 

Foot  of  shonls  below  dam,  water  surface 

llickorv  tree,  nail,  40  feet  l>elow  the  gorge  dam 

Foot  of  shoal,  water  surface 

Top  of  shoal,  water  surface 

White-oak  tree,  nail  in  root 

Water  surface 

Foot  of  shoal,  water  surface 

Top  of  shoal,  water  surface '. 

White-pine  tree,  nail  in  root,  right  bank  of  river 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Foot  of  shoals,  water  surface , 

Head  of  shoals,  water  surface 

Hickorv  tree,  nail  in  root , 

Foot  of  shoals,  water  surface , 

Top  of  shoals,  water  surface 

Foot  of  shoals,  water  surface 


Elevation 

above  sea 

level. 


Feet. 

964.37 
981.76 
975.87 
960 
963 

974.48 
964 
970 
989.34 
972 
977 
983 
1,001.28 
984 

1,003.60 

986 

993 
1,000 
1,003 
1,005 
1,020.21 
1,009 
1,012 
1,025.30 
1,014 
1,016 
1,017 
1,048.27 
1,022 
1,049.28 
1,024 
1,027 
1,062.63 
1,028 
1,039 
1,043 
l,0(i0.43 
1,043 
1,070 
1,079.43 
1,070 
1,075 
1,079 
1,104.71 
1,082 
1,084 
1,106.49 
1,089 
1,114.62 
1,092 
1,104 
1,106 
1,109 
1,121.86 
1,115 
1.119 
1,122 
1,125 
1,150.10 
1,130 
1,133 
1,138 
1.150.21 
1,150 
1.155 
l,16<i.95 
1.160 
1,163 
1.1(» 
1,183.54 
1.174 
1.187 
1.189 
1.200 
1,214.34 
1,301 
1,206 
1,207 
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Eh' rat  ions  on  Chestatee  River  from  moutJi  to  Willow — Continued. 


Dis- 
tance. 


Df.sciiption  of  points.  al«3Tr  m 


Milex.  Ftfi. 

.36. 5  '  Lai^e  rock,  right  bank,  100  yards  l)elow  ford,  marked  '*  X  "  with  chisel 1.21vlL 

3G.  6     (Jrindlo  lower  foni,  water  sunaee 1.  Ji» 

'  White-oak  tr«%  on  side  of  rock  blulT,  in  fork  between  Chestatee  and  Teflnattv  riven*.  l.ai.r 

37.0  '  Foot  of  shoals  at  mouth  of  Tesnatee  River,  water  surface 1.215 

37.4  \  Head  of  shoals,  water  f^urfacc 1.3?^ 

37.7  I  Large  blroh  tn***,  nail  in  root,  near  ford IriHf: 

37.8  '  Foot  of  shoals  at  CJrindle  ford,  water  surface l.iW 

;«.3  '  llea<l  of  shoals,  water  surface 1.293 

j  Swwt-guni  tn'c,  nail,  left  bank,  opposite  foot  of  shoals .'..  l.3nD.B 

I  Foot  of  shoals,  water  surface 1.2» 

38.9  ;  Head  of  shoals,  water  surface l.SM 

39. 2  I  Foot  of  bridge  at  old  gold  stamp  mill,  water  surface l.JC 

39.5  1  Nail  in  n!d-oak  tree,  on  left  bank,  10  lect  below  Oametts  Bridge l,3R£ 

39.  T)  I  Water  surfac<» I.l* 

I  Bottom  of  old  dam,  (Janietta  dam,  water  surfat.'e I.IIT 

39. 7  I  Top  of  old  dam,  (Jametts  dam.  wator  surfac*e : 1.321 

40. 4  I  Nail  in  root  of  sprucv  pine  at  mouth  of  small  creek,  opposite  center  of  shoals 1.33^3^ 

'  Foot  of  shoals,  water  surface 1.3> 

40. 8  j  Head  of  shouls,  water  surface 1,3« 

41.3  Njdl  in  root  of  hickory.  Ci)  feet  IhjIow  foot  of  shoals,  left  bank 1.3t4.:f 

41.3  I  Foot  of  shoals,  water'surfacc 1,353 

41.7  I  Head  of  shoals,  water  surface 1.377 

I  Nail  in  root  of  large  white-oak  tn«e,  left  bank,  opposite  shoals 1,3*  TV 

42.3  I  Foot  of  shoals,  water  surfjice 1.3?* 

42.5  I  Hea<l  of  shoals,  water  surface 1.384 

I  Foot  of  Crooked  Shoals,  water  surface 1,3* 

42. 8  I  Head  of  Crooked  Shoals,  water  surface • 1,390 

43.0  I  Nail  in  root  of  n?d-oak  tree,  right  bank,  in  sharp  l)cnd  of  river 1,404.53 

43. 0  1  Water  surfm-o 1.3W 

43. 5      Foot  of  shoals 1.3» 

43.7  ,  Nail  in  root  of  HMl-oak  tree,  on  right  bank,  opposite  shoals 1.125.41 

43. 7  I  Wat<'r  surfac-e 1. *e 

43.9  I   Foot  of  large  shouls,  water  surfa^-e 1,IW 

44.0  I  Head  of  large  shoals,  water  surfa^-e 1.415 

44.7  I  Nail  in  root  of  n'd-oak    ree.  on  right  bank 1.437.94 

44.7  I  Water  surface 1,416 

45.0  I  Foot  of  slioals,  water  surfaci* 1.422 

45.2      Head  of  hhouls,  wat<'r  surface 1.42S 

I  Foot  of  shoals,  water  surfac<' 1, 43^ 

4«.  1      lleatl  of  .shouls.  wat«'r  surface 1.443 

4«i. 7      Foot  of  shoals,  water  surfa<-C! 1. 444 

40.7  I  Hea<l  of  shoals,  water  surface^ 1.446 

40.7      Nail  in  root  of  maple  tn-e.  west  side  of  the  river 1.447.^ 

47.4  Water  surfae<» 1.44P 

47.7      Nail  in  root  of  walnut  tn'<'.  nt-ar  we^t  end  of  bridgj' l,461.jr 

47.7      Water  surface 1,454 

47.7      Willow.  (Ja..  2A  miles  north,  bronze  tal>let  cemented  in  rock,  on  west  side  of  river  at 

fork  of  road,  marke«l  "  1521»  .\tl.vnta" 1.5l>.** 


SURVEY    OF    FLINT    RIVER. 

In  ^[ay,  1000,  a  surv(\v  was  made  of  Flint  River  from  the  Greologi- 
cal  Survey  <j:at::ing  station,  about  l^  miles  east  of  Woodburv",  Ga.,  on 
the  Macon  and  Birmin<;]iam  Railroad  bridge  over  the  river,  to  the 
line  of  the  Creek  Ai^enev  Reserve  near  Roberta  and  Knoxvillo,  a 
distanec*  of  45.4  miles  downstream.  The  work  was  done  bv  Mr.  D.  L 
Wardroper,  under  the  supervision  of  B.  M.  HaU,  resident  h^'drog- 
rapher.  In  this  45  miles  the  river  euts  through  Pine  Mountain,  the 
western  eoast  ranj^re  of  tlie  State,  and  descends  with  a  total  fall  of 
334  feet.  Tlie  elevations  are  all  above  .sea  level,  being  taken  from 
the  track  of  the  Atlanta  and  Columbus  line  of  the  Southern  Rail- 
wav,  in  front  of  the  station  at  WoodbuiA',  which  is  780  feet  above 
sea  level.  From  this  the  zero  of  the  Woodbury"  River  gage  was  found 
to  be  659.03  feet  above  sea  level. 
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'*  Mlevations  an  Flint  River  from  Woodbury  to  line  of  Creek  Agency  Reserve  near  Roberta. 
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41.1 
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Zero  of  gage  at  Woodbury  Station,  water  surface 

Woodbury  gaging  station,  water  surface 

Bench  marlc  No.  1,  top  of  northwest  comer  of  bearing  stone  under  south  truss  at 

west  end  of  M.  and  B.  R.  R.  bridge 

One-fourth  mile  below  mouth  of  Cane  Cn»ek,  water  surface 

Two  hundred  feet  above  Meltons  upper  ford,  water  surface 

Nine  hundred  feet  below  Meltons  upper  ford,  water  surface 

Bench  mark  No.  2,  nail  in  leaning  calalpa  tree  at  MDtons  boat  landing,  on  i1l£^t  bank 

of  river : . 

Five  thousand  feet  below  Brown  Creek,  water  surface 

Mouth  of  Pigeon  Creek,  water  surface 

Bench  mark  No.  3,  nail  in  pine  tree  on  left  bank,  200  feet  below  mouth  of  Pigeon  Creek . 

Six  hundred  feet  above  Passleys  ford,  water  surface 

Twelve  hundred  feet  below  Passleys  Creek,  water  surface 

Bench  mark  No.  4,  nail  in  pine  tree  on  left  bank,  100  feet  below  mouth  of  Valley  Creek. 

Mouth  of  Valley  Creek,  water  surface 

Double-bridge  ford  800  feet  above  Womble  Creek,  water  surface 

End  of  line  between  districts  Nos.  1  and  23,  water  surface 

Bench  mark  No.  5,  white  oak  on  top  of  slope  on  left  bank,  100  feet  below  field,  opposite 

line  between  districts  Nos.  1  and  3 

Bench  mark  No.  6.  sweet-gum  tree  in  field  50  feet  below  Talbotton  and  Thomaston 

road,  about  150  feet  from  river 

Eight  hundred  feet  below  mouth  of  Earls  Creek,  water  surface 

Talbotton  and  Thomaston  road,  water  surface 

Top  of  Yellow  Jacket  Shoals.  450  feet  below  Talbotton  and  Thomaston  road,  water 

surface 

Nine  hundred  feet  above  mouth  of  Lazer  Creek,  water  surface 

Water  surface 

Water  surface 

Bench  mark  No.  7,  top  of  west  end  of  wooden  cap  on  north  masonry  abutment  of 

wagon  bridge  at  Flat  Shoals  road 

Twenty-three  hundred  feet  below  new  bridge  at  Flat  Shoals  road,  water  Burtace 

Twenty-nine  hundred  feet  above  mouth  of  Big  Potato  Creek,  water  surface 

Bench  mark  No.  8,  nail  in  water  oak  on  right  bank  of  Big  Potato  Creek,  200  feet  above 

mouth .* 

Bench  mark  No.  9,  nail  in  root  of  sweet-giun  tree  south  of  road  at  Parkers  Ferry 

Thirty-five  hundred  feet  below  mouth  of  Big  Potato  Creek,  water  surface 

Thirty-nine  hundred  feet  below  mouth  of  Big  Potato  Creek,  water  surface 

One  hundred  feet  below  Uatchasofkee  Creek,  water  surface 

Nineteen  hundred  feet  above  Elliotts  Ferry,  water  surface 

Six  hundred  feet  above  Walkers  Ferry,  water  surface 

Eight  hundred  and  eighty  feet  below  Ducks  Creek,  water  surface 

Bench  mark  No.  10.  nail  m  leaning  ash  tree  on  right  bank  of  Swift  Creek,  3,000  feet 

from  its  mouth  ,100  feet  from  north  end  of  bridge 

Bench  mark  No.  11,  nail  in  root  of  bench  tree  at  south  end  of  bridge  mentioned  in  de- 
scription of  bench  mark  No.  10 

Fifty-five  hundred  feet  above  Grays  Ferry,  water  surface 

Bench  mark  No.  12,  nail  in  root  of  sweet  gum  opposite  boat  landing  at  Grays  Ferry, 

left  bank 

Twenty-nine  hundred  feet  below  mouth  of  Auchumkee  Creek,  water  surface 

Water  surface 

Water  surface 

Eighty-nine  hundred  feet  below  mouth  of  Auchumkee  Creek,  water  surface 

Water  surface 

Bench  mark  No.  13,  tin  cap  on  root  of  red  oak  20  feet  west  of  north  of  the  north-south 

line  on  west  boundary  of  lot  No.  176,  fourteenth  district,  of  Taylor  County 


Feet. 
659.63 
66L0 

681.1 
660.0 
641.8 
637.2 

638.8 
633.9 
620.8 
698.5 
5B6.6 
586.9 
566. 5 
562.2 
552.8 
522.0 

631.8 

616.7 
612.0 
507.3 

409.6 
427.0 
416.6 
411.9 

431.6 
409.3 
402.5 

413.6 
417.7 
400.5 
398.9 
396.6 
374.0 
369.4 
349.3 

377.1 

379.7 
3459 

353.1 
339.7 
335  2 
334.9 
328.8 
327.0 

352.9 


WATER  POWER  IN  APALACHICOLA  RIVER  DRAINAGE  BASIN. 


CHATTAHOOCHEE    RIVER. 


In  the  foregoing  lists  of  water-surface  elevations  several  surveys 
have  been  put  together,  so  as  to  give  a  continuous  chain  of  elevations, 
and,  for  the  main  river,  the  distance  of  each  point  noted  is  given  in 
miles  above  Columbus.  Objects  along  the  river  are  also  noted  and 
serve  to  locate  and  make  it  possible  to  identify  each  point  at  which 
the  surface  elevation  is  given. 
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The  fall  at  any  point  or  between  any  points  can  therefore  be  de- 
termined, and  the  amount  of  water  flowing  at  it  can  be  estimated' 
from  the  records  of  the  hydrographic  stations  at  West  Point,  Oak- 
dale,   Norcross,   Buford,   and   Gainesville,  and  from   nuscellanoous 
measurements. 

At  Columbus  is  the  fall  line,  and  imme-diately  above  are  located  the 
larg(»st  falls  on  the  river.  Here  a  large  amount  of  water  power  hs 
been  in  use  for  many  ye^rs. 

The  developed  water  powers  are:  (1)  Eagle  and  Phoenix  dam. 
operating  the  Eagle  and  Phoenix,  and  Muscogee  mills;  fall  26  feet. 
(2)  City  Mills  dam;  fall  9  feet.  (3)  Columbus  Power  CompanTs 
dam  and  tailrace;  fall  40  feet.  The  last  mentioned  was  completed 
in  1902.  The  stone  dam  is  located  above  the  foot  of  the  shoals,  a 
considerable  portion  of  the  head  being  obtained  by  excavating  for  the 
tail-water.  Water  is  backed  three-fourths  mile  above  the  dam,  and 
reaches  the  foot  of  a  very  fine  shoal,  the  Chattahoochee  Falls  Com- 
pany's property,  where  there  is  a  fall  of  40  feet  in  little  more  than  1 
mile.  The  old  Clapp  factory  was  located  on  this  property  and  the 
power  was  sui)plied  by  a  wing  dam,  about  half  of  the  fall  being  used. 
The  present  owners  of  the  property  liave  secured  water  rights  along 
the  river  above,  which  will  enable  them  to  develop  a  much  higher 
head  and  will  also  give  a  larger  storage.  The  fall  from  the  upper  line 
of  the  orignial  property  to  foot  of  shoals  on  Ogletsee's  land  is  21  feel 
in  7  miles.     P>oni  this  point  up  to  the  lower  end  of  Hargetts  Island. 

10  miles  above,  th(?  fall  is  150  feet. 

Along  this  portion  of  the  river  the  banks  are  high  and  rocky.  The 
river  is  mostly  >\ide  and  full  of  islands,  but  at  several  places  the 
banks  come*  close  tog(»ther,  affording  excellent  sites  for  high  dams, 
in  some  cases  not  more  than  600  feet  long. 

In  the  7  miles  from  Ilargetts  Island  to  the  foot  of  Riverview  dam 
the  fall  is  42  feet.  At  the  Riverview  mills  and  Langdale  mills  therf 
are  developed  powers,  each  using  10  or  12  feet  of  fall. 

Above  the  Langdale  mills  up  to  West  Point  the  amount  of  fall  is 
small.  Between  Wcvst  Point  and  Franklin  the  fall  is  75  feet  in  ;>> 
miles,  averaging  about  2  f(»et  a  mile.  The  fall  is  not  uniformly  dis- 
tributed, ]io\v(*vcr,  and  it  is  probable  that  some  really  good  power 
developni(»nts  could  be  made. 

At  Franklin,  where  then*  is  an  excellent  site  for  a  dam,  extensive 
surveys  have  been  made*  for  one  32  feet  high,  which  would  back 
water  S.^  miles,  to  tlie  li(»ad  of  Fishtrap  Shoals.  This  proposed  de- 
veloj)inent  includes  liusliyhead  Shoals  and  si»veral  others  not  so  large. 

From  lier(»  to  the*  foot  of  Mcintosh  Shoals  the  fall  is  only  11  feet  in 

1 1  miles.     At  Mclntosli  Slioals  there  is  a  fall  of  8  feet  in  one-half  mile. 
Above   this  slioal   up   to   the   mouth   of  Peachtree  Creek,  above 

Atlanta,  the  fall  is  66  feet  in  47  miles.     Three  miles  above  is  the  dam 
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I  site  of  a  proposed  development  of  32  feet,  for  which  complete  surveys 
have  been  made. 

At  Bull  Sluice,  4  miles  below  Roswell,  is  the  new  electric  power 

.  plant  of  the  Atlanta  Water  Power  and  Electric  Company.  The  dam 
is  a  massive  concrete  structure,  48  feet  high,  which  with  the  2-foot 

,  flashboards,  gives  a  head  of  50  feet.     This  plant  is  fully  equipped 

.  with  the  most  modem  type  of  water  wheels  and  electric  generators. 
The  combined  capacity  of  the  water  wheels  is  greatly  in  excess  of  the 

,  normal  low-water  flow  of  the  river,  thus  providing  for  a  large  increase 
of  power  from  stored  water,  and  at  times  when  the  flow  of  the  river 
is  increased.     The-  power  is  all  transmitted  electrically  to  Atlanta. 

.  Backwater  from  this  dam,  when  flashboards  are  used,  reaches  a  pomt 
just  under  the  wagon  bridge  at  Roswell. 

In  the  26  miles  above  Roswell,  reaching  to  Bowmans  Island,  near 
Buford,  there  is  a  fall  of  about  57  feet,  the  drop  being  as  much  as  5  or  6 
feet  to  the  mile  in  a  few  places.     At  Bowmans  Island  is  a  proposed 

^site  for  a  50-foot  dam  to  back  water  14  miles  up  to  mouth  of  Chestatee 
River. 

From  the  mouth  of  Chestatee  River,  up  to  the  mouth  of  Little 
River,  there  are  a  number  of  small  shoals  aggregating  28  feet  of  fall. 
Beginning  a  short  distance  above  Little  River  is  a  series  of  shoals, 
which  has  recently  been  developed  by  the  North  Georgia  Electric 
Company.  The  dam  of  this  plant  is  located  a  quarter  of  a  mile 
above  the  foot  of  the  shoals,  leaving  about  7  feet  of  the  fall  undevel- 
oped. It  is  a  log  crib  structure  entirely  filled  with  rock  and  is  36  feet 
high.     The  power  is  transmitted  electrically  from  the  plant.     Back- 

'VfSiteT  extends  8  miles,  to  above  Clarks  Bridge.  In  the  next  11  miles, 
up  to  Bel  ton,  the  fall  is  about  30  feet  and  includes  several  shoals 
and  some  good  sites  for  dams. 

In  the  next  9  miles,  extending  to  mouth  of  Soque  River,  the  fall  is 
81  feet,  including  Harrisons  Shoals,  Perkins  Shoals,  and  a  series  of 
shoals  above  and  below  Duncans  Bridge,  the  latter  series  having  a  fall 
of  20  feet  in  IJ  miles. 

Above  the  mouth  of  the  Soque  River  is  a  series  of  shoals,  with  a 
total  fall  of  106  feet  in  4\  miles.  Along  this  part  of  the  river  the 
banks  are  steep  and  rocky,  and  there  are  numerous  good  dam  sites. 

WATER   POWERS    OX    SOQUE    RIVER. 

In  5i  miles  above  the  mouth  of  the  river  the  fall  is  30  feet,  including 
several  small  shoals.  One  mile  downstream  from  Porter  Mills  there 
is  an  undeveloped  fall  of  6  feet  in  about  50  yards,  with  7  feet  of  fall 
above,  to  the  foot  of  Porter  Shoals.  At  Porter  Mills  is  the  Porter 
Shoals,  an  almost  vertical  drop  of  48  feet  and  by  far  the  best  waterfall 
on  the  river.     This  is  partly  developed  by  a  small  wing  dam,  the 
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power  being  used  to  operate  Porter's  woolen  and  cotton  factory,  4 
miles  from  Demorest,  the  nearest  railroad  point. 

About  500  feet  upstream  is  Porters  Upper  Shoal,  with  a  15-foot 
fall,  also  partly  developed  by  a  small  dam,  and  supplying  power  for 
factory  No.  2  of  the  same  company.  A  much  greater  head  could  be 
obtained  here  by  increasing  the  height  of  the  dam.  One  and  one-haK 
miles  above  Porter  Mills  is  a  good  water-power  site,  known  as  the  OM 
Factory  Shoals,  where  there  is  a  fall  of  23  feet  in  a  distance  of  600  feet 
This  was  utilized  at  one  time,  but  all  signs  of  the  dam  have  vanished. 

WATER   POWERS   ON    CHESTATEE   RIV^R. 

From  the  mouth  of  the  river  up  to  the  foot  of  the  North  Georgift 
Electric  Company^s  dam,  at  Newbridge,  a  distance  of  17i  miles,  the 
fall  is  83  feet.  This  includes  three  small  dams  and  a  number  ol 
imdeveloped  shoals,  but  no  especially  favorable  sites  for  large  powers. 

The  North  Georgia  Electric  Company's  dam  is  27  feet  high,  and  le 
made  of  log  cribs  filled  with  rock,  and  backs  water  about  3 J  miles. 
Above  this  dam  there  is  a  large  amount  of  fall  and  many  good  po\ftit 
sites,  some  of  which  are  developed  and  used  to  operate  machinerj 
connected  with  gold  mining.  Most  of  the  undeveloped  powers  are 
owned  or  controlled  by  various  mining  companies. 

WATER   POWERS    ON    FLINT   RIVEB. 

The  country  rock  in  the  Flint  River  basin  over  the  range  of  the 
preceding  elevations  is  vitrified  sandstone  or  quartzite,  forming  fine 
bluffs  and  occasional  narrow  gorges  suitable  for  dam  sites.  It  is 
easily  quarried,  and  comes  out  in  square  blocks  that  are  excellent  for 
building  dams. 

The  first  shoals,  known  as  the  Dripping  Rock  Shoals,  begin  near  the 
mouth  of  Cane  Creek,  about  3,000  feet  below  the  bridge,  and  fall  23.7 
feet  in  about  2  miles.  In  the  next  2  miles,  or  to  a  point  about  1  mile 
below  the  mouth  of  Pigeon  Creek,  tlie  river  falls  only  6  feet.  Then 
shoals  begin  which  have  a  practically  uniform  fall  of  10.5  feet  per  mile 
for  a  distance  of  8i  miles,  or  to  Double  Bridges  (Gibson^s  old  feny), 
the  total  fall  in  that  distance  being  90  feet.  From  that  pK)int  to  the 
north  boundary  of  the  twenty-third  land  district  the  fall  is  20  feet  in 
a  distance  of  4,700  feet.  In  the  next  3  miles,  or  to  the  head  of  the 
Yellow  Jacket  Shoals,  there  is  a  total  fall  of  22  feet. 

The  Yellow  Jacket  Shoals  are  the  finest  on  the  river.     Thev  are 
below  Pigeon  Creek  and  above  Lazer  Creek  (sometimes  called  Eli^ 
Creek),  near  Rowland,  in  Upson  County,  about  midway  between  Tal- 
botton  and  Thomaston,  in  the  heart  of  the  cotton  belt  of  Georgia 
They  have  a  fall  of  65  feet  in  a  distance  of  7,900  feet,  or  IJ  miles^  ^* 
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3f  which  can  be  utilized.  In  fact  a  much  larger  head  would  be  avail- 
able by  building  a  42-foot  dam  at  the  head  of  the  Yellow  Jacket  Shoals 
ind  taking  the  water  in  a  canal  to  a  point  opposite  the  foot  of  the 
dioals.  This  would  cover  a  fall  of  107  feet,  7  feet  of  which  would  be 
anfficient  for  storage  and  canal  grades,  leaving  a  net  working  head  of 
100  feet.  A  dam  of  this  height  would  back  the  water  about  4  miles. 
rhere  would  be  no  trouble  from  flood  water  on  the  wheels,  for  the 
river  is  very  precipitous  below  the  foot  of  the  Yellow  Jacket  Shoals, 
having  an  average  fall  of  6  feet  to  the  mile  in  the  next  10  miles,  the 
most  precipitous  part  being  a  fall  of  about  25  feet  between  Hatchasof- 
kee  Creek  and  Elliotts  Ferry,  a  distance  of  about  2  miles.  Elliotts 
Ferry  is  between  the  mouths  of  Mountain  Creek  and  Deep  Gulch 
CSreek. 

Below  Elliotts  Ferry  the  river  falls  13  feet  in  the  next  2  miles,  or  to 
Walkers  Ferr}%  and  then  assumes  a  practically  uniform  grade  of  1.7 
Eeet  to  the  mile  for  the  next  1 1  miles,  or  to  a  point  one-half  mile  below 
bhe  mouth  of  Auchumkee  Creek,  in  Crawford  County,  which  is  at  the 
bead  of  small  shoals  having  a  fall  of  10  feet  in  a  distance  of  1  mile. 
Oiis  is  practically  the  point  where  the  river  crosses  the  fall  line  and 
anters  the  younger  geologic  formations.     The  survey  ended  here. 

Along  the  portion  of  the  river  surveyed  there  are  several  large  trib- 
Eitaries  which  have  fine  shoals.  The  most  notable  of  these  is  Big 
Potato  Creek,  near  Thomaston,  in  Upson  County,  which  has  three 
ihoals  near  its  mouth,  surveyed  in  1891  by  C.  C.  Anderson,  assistant 
State  geologist,  and  reported  by  him  to  be  as  follows:  Rogers  Shoals, 
51  feet  fall  in  a  distance  of  3,500  feet;  Nelson  Shoals,  115  feet  fall  in 
a  distance  of  2,700  feet,  and  Daniels  Shoals,  13  feet  fall  in  a  distance 
[|f  150  feet. 

About  10  miles  above  Woodbury  there  is  a  fine  water  power  on  Flint 
River,  1  mile  from  Neal,  on  the  Southern  Railway.  It  is  known  as 
the  Flat  Shoals  and  has  a  fall  of  32  feet  in  a  distance  of  3,000  feet. 
There  is  a  natural  storage  basin  just  above  these  shoals,  where  it  is 
estimated  that  a  2-foot  dam  would  store  the  low-water  flow  of  the 
river  for  twelve  hours,  and  that  a  4-foot  dam  would  store  it  for  thirty- 
9ight  hours.  This  power  is  not  included  in  the  survey  described,  but 
iras  surveyed  separately  by  B.  M.  Hall.  It  can  be  developed  by  a 
ianal  3,000  feet  long,  or  by  a  dam  at  the  foot  of  the  shoals,  where  there 
*  a  narrow  shut-in. 

3696— IRR  197—07 17 


258  WATER   RESOURCES   OF   GEORGIA. 

mobtIjE  river  drainage  BASrN. 

DESCRIPTION  OF  BASIN. 

The  drainage  basin  of  the  Mobile  River  is  the  largest  in  Georgi; 
Alabama,  and  is  designated  the  Mobile  basin  because  its  wate 
enter  the  Gulf  through  Mobile  River  at  Mobile,  Ala.  At  its 
waters,  Cartecay  and  Ellijay  rivers  unite  at  Ellijay  to  form  Coos; 
tee  Kivor,  which,  just  above  Resaca,  unites  with  the  Conasau 
form  Oostanaula  River.  At  Rome,  Ga.,  the  Oostanaula  an( 
Etowah  unite  to  form  Coosa  River.  Six  miles  above  Mont^^o: 
Ala.,  the  Coosa  and  the  Tallapoosa  unite  to  form  Alabama  Rivei 
not  far  from  the  coast  the  Tombigbee  unites  with  the  Alabama  to 
M(jl>ile  River,  which  flows  into  Mobile  Bay,  an  arm  of  the  G 
Mexico. 

Caliaba  River  is  the  principal  tributary  of  the  AJabama  and  y 
about  10  miles  below  Selma.  Hillabee  Creek  flows  into  Talla 
River  just  above  Sturdevant  and  near  Alexander.  Tallad^a  • 
is  a  tributary  of  the  Coosa. 

Toml^gl^ee  River  risers  in  the  northeastern  part  of  Mississipp 
enters  Alabama  in  Pickens  County.  Its  principal  tributary  i 
Bhick  Warrior,  whicli  is  formed  by  the  junction  of  Mulberry  For 
Si}>sey  P^'ork.  Ijocust  Fork  enters  the  Black  Warrior  some  dis 
below  the  junction. 

This  paper  discusses  only  the  gaging  stations  in  the  Mobile  dra 
basin  whicli  are  located  in  the  State  of  Georgia.  For  stations  lo 
in  Alabama  and  ]Mississi})pi  the  reader  is  referred  to  Wat^r-Si 
Pa})cr  Xo.  107,  Water  Powers  of  Alabama  and  Mississippi,  and  t 
Reports  of  Prot^ress  of  Stream  Measurements,  published  b] 
United  States  Geolo<j:ical  Survey. 

STREAM  FLOW. 
ETOWAH    RIVEK    NEAR   BALLOROUND. 

TIlis  station  was  established  in  1905.     It  is  located  at  an  iron 
way  brid^re  about  2\  miles  south  of  Ballground,  and  half  a  mile  1 
tlie  mouth  of  Lon<^  Swamp  Creek. 

The  cliannel  is  nearly  straight  for  300  feet  above  and  600  feet  b 
tlio  station,  and  the  current  is  moderately  swift  and  fairly  goo< 
measurement.  The  left  bank  is  high  and  will  not  overflow,  but 
right  ])aiik  is  low  and  cultivated  for  about  500  feet  and  will  over 
at  a  <ra<re  ]iei<j:ht  of  about  10  feet  above  low  water.  The  bed  of 
river  is  [)artly  rock. 

1  )ischarg(^  nuMisurements  are  made  from  the  bridge  of  two  iron  sp 
The  left  span  is  110  feet  long,  and  spans  the  entire  river  excep 
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jBoods.  The  other  span,  which  is  over  low  ground  on  the  right  bank, 
100  feet  long,  and  there  is  also  90  feet  of  wooded  trestle  on  the  right 
!knk.  Gage  heights  are  determined  directly  from  the  bench  mark, 
is  the  top  of  the  upstream  end  of  the  first  fioor  beam  to  the  left 
the  middle  pier;  elevation,  28.00  feet  above  the  datiun  of  the 
ed  gage. 

Digcharge  meatwrements  of  Etowah  River  near  Ballground. 


Date. 

Oa« 
height. 

Dl»- 
chaxge. 

-'ta»M 

1905. 

Feei, 
3.10 
2.24 

8ec.-fl. 
763 

Km T  ml II 1  15 

406 

ETOWAH    RIVER   AT   CANTON. 

This  station  was  estabUshed  in  1892  by  the  United  States  Weather 
Bureau,  and  it  was  only  in  1896  that  measurements  were  begun  by  the 
United  States  Geological  Survey.  It  is  located  at  the  wagon  bridge  in 
Cbnton,  one-half  mile  above  the  mouth  of  Canton  Creek  and  1,000  feet 
qMtream  from  the  Atlanta,  Knoxville  and  Northern  Railway  station. 
The  channel  is  straight  for  1,000  feet  above  and  500  feet  below  the 
bridge.  The  current  is  affected  by  a  fish-trap  dam  about  1  foot  high, 
which  has  caused  much  trouble  by  being  occasionally  washed  away 
ind  built  up  again.  Up  to  gage  height  3  feet  the  river  is  only  116  feet 
wide  and  flows  between  the  piers  on  its  lower  banks.  Up  to  about  14 
feet  it  is  confined  between  its  upper  banks,  which  are  the  abutments  at 
the  outer  ends  of  the  approaches,  but  above  14  feet  it  begins  to  over- 
flow the  bottom  lands.     The  bed  is  fairly  constant. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
iron  highway  bridge.  The  initial  point  for  soundings  is  the  river  side 
of  the  right-bank  pier  at  the  end  of  the  main  span.  The  gage  is  a 
heavy  vertical  timber,  fastened  to  the  edge  of  the  left-bank  pier,  on 
the  upstream  side.  The  gage  is  read  once  each  day  by  J.  M.  McAfee, 
who  is  paid  by  the  United  States  Weather  Bureau  for  six  months  of 
the  year  and  by  the  Georgia  Geological  Survey  for  the  other  six 
months.  Bench  marks  were  established  as  follows:  (1)  A  cut  on  a 
alver-maple  tree  on  the  east  side  of  the  road,  20  feet  from  the  end  of 
the  bridge,  on  the  south  or  left  bank  of  the  river;  elevation,  20.36  feet. 
(2)  The  top  of  the  iron  bar  on  the  top  of  the  left-bank  pier  at  the  end  of 
the  center  span  of  the  bridge,  upstream  side;  elevation,  23.39  feet. 
Elevations  refer  to  the  datum  of  the  gage. 
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Discharge  m^xisurements  of  Etowah  River  at  Canton. 


Date. 


1806. 

April  29 

July7 

September  9 

October  28 

October  28 

November  27 

1807. 

March  17 

May  5 

June  10 

August  28 

September  21 

Noveml)er  12 

December  13 

1«9S. 

January  13 

March  5 

March  19 

May20 

June  4 

July  19 

.\ugust  30 

SeptemlKT  0 

8<'ptemlK'r  7 

NovemlHir  is 

December  10 

1890. 

April  27 

June  23 

SeptemNT  27 

November  10 

1900. 

February  27 

May  10 

December  1 

1901. 
Fcbniarj'  .1 


Oace 
height. 

Dia-    1 

charge. , 

Feet. 
0.05 

.59 

862 

-  .65 

218 

.45 

733 

2.25 

2,327 

-  .05 

440 

2.60 

2,656 

.75 

1,264 

1.27 

1,632 

-  .30 

440 

-  .fiO 

284 

.23 

346 

.33 

514 

.GO 

761 

.33 

621 

5.ri0 

5,124 

.no 

027 

.22 

405 

.25 

413 

.65 

1,062 

3.25 

3,100 

2.00 

2,104 

.90 

1,223 

.70 

1,064 

1.92 

2,087 

.25 

770 

-  .19 

406 

-  .10 

420 

.80 

1,113 

l.O) 

1,351 

.55 

816 

2.8r> 

2,578 

Date. 


Gage     Dfi 
igbt  dai 


April  25 

August  16... 
November  2. 


1001. 


Fett. 

1.50 

2.S 

.25 


to. 


March  20 

April  26 

July  12 

August  16 

November  22. 


1902. 


January  28.. 

March  27 

April  27 

June  25 

Juno  25 

September  4. 
September  4. 
October  10. . 


1903. 


1004. 


January  15 
BCarchS... 

May  17 

July  26 , 

July  26 

September  1 
Octobers.. 
October  8. . . 
October  13.. 


January  21 . . . 
January  21... 
January  21... 

April  20 

June  3 

October  18... 
October  18. . . 
November  17, 
November  17. 


1005. 


15.10 

.on 

.51 

.3)1 

.44' 


1.07 
2.» 

i.m 

.9i 
.93 
.51 
..SI 
.60 


.50 

.l?i 
.04 
.04 
.W 
.38 
.25 
.38 


.67; 
.m ; 
.67 
.61  ; 
.49  > 
.14 
.14 

.14 


12 
1 


i 
4 


Paily  gatje  height^  infect,  of  Etowah  River  at  Canton. 


I. 


s. 

0. 
10. 


11. 

12. 
13. 
14. 


17. 
IK. 

20. 

21. 
22. 
23. 
24. 
25. 


Day. 


imi 


Jan.      Feb. 


ati 

1.8 

.0 

1.8 

.t\ 

1.8 

.ti 

1.8 

.ti 

1.8 

2.0 

—    I 
i     I 


.7  i 

1.0 

1.0  1 

1.0 

.s 

1.0 

.S(  1 

1.0 

•  S 

1.0 

.8 

1.0 

1.0  , 

.H 

a8 ' 

.8 

.18 

.8 

ao 

.8 

a  T) 

2.0 

1.8 
1.8 
l.S 
1.0 
1.0  1 


ar. 

Apr.  '  May. 

1 

June. 

July. 

Aug. 

Sept. 

Oct. 

Xov. 

0.  () 

1 

ao     ao 

.5 

1  

-.2    -.1 

,  5 

...J .'.' 

-  .3 

-  .3 
-  .4 

-.4 

-  .5 

-  .5 

-  .5 
-.3 

-  .3 

-  .4 

-  .2 

-  .3 
-.4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .5 

-  .6 

-  .5 

-  .6 
.0 

-.1 

.5 

.0 

.  .'1 

■'    '    "    1 :'"    '" 

+1S 

;') 

1 

.s 

8 

.6 

,H 

■ 

.6. 

S 

1                                     1 



-a  66 

.4; 

.M 

..«.•           •••                                               -1 

-  .6 

-  .6 

-  .66 

-  .7 

-  .76 

-  .6 

-  .56 

-  .66 

-  .76 

-  .76 

-  .76 

-  .76 

-  .6 

-  .1 

-  .8 

-  .4 

.4' 

K 

1 

.4 

.8 

, 

i 

.9 

.8 

1 

,8 

1 

LO 

.  7 

! .y....... 

1 

.K 

.1 

.8    

.4 

.7 
1.0 
1.0 

1.0 

.8 
.8 
.8 
.6 

1 

1 

1 

.0 

.......  .......  ....... 

.0 

1 

.0 

.0 

.0 

.0 

t 

-.1        .0 

Ik 


it  I 
III 
■f  I 
.1 


.J 
.1 
} 
.1 


.1' 
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Daily  gage  heigJUy  in  feet^  of  Etowah  River  at  Canton — Continued. 


y- 


J. 


r. 


Jan. 


2.0 
2.0 
2.0 
L8 
L8 
1.8 


I  _ 


8L 


2.2 
L8 

.9 

.5 

2.0 

L6 

ae 

3.0 
2.0 
LO 

.8 

.7 

.7 
.7 
.6 
.6 
.6 
.6 


.5 
.5 
.3 
.3 
.2 

.2 
.3 
.3 
.3 
.4 

.6 
.8 
.8 
.6 
.6 

.8 
.8 
.8 
.9 
.9 

.8 
.8 
.9 
.9 
2.0 


Feb. 


.6 
.6 
.6 


.6 
2.2 
LO 

.8 
.8 

.0 

.8 
.8 
.8 
.8 

.8 

.8 

L8 

LO 

.8 

.8 
.7 
.6 
.6 
.6 

.8 

.8 

L6 

LO 

LO 

.8 
.8 
.8 


Mar. 


Apr. 


May.    June. 


a6 
.6 
.6 
.6 
.6 
aLO 


.8 


4 
4 
4 
4 
4 

4 

3t 
3! 

4  ' 

5  ' 
4 

4 

4  , 
3  I 


.6 
.6 
.6 
.6 


L6 
2.0 
2.0 
2.6 
1L2 


a6 

&0 

40 

ao 

2.0 

2.0 

L8 

ao 

L8 

2.6 

L8 

2.4 

2.8 

2.2 

7.2 

2.0 

&8 

2.0 

40 

2.0 

a6 

L8 

2.6 

L8 

2.4 

L4 

2.0 

L4 

2.8 

L2 

2.0 

L2 

LO 

LO 

L8 

LO 

L8 

LO 

L6 

LO 

L6 

.8 

L4 

.8 

L2 

.8 

L2 

LO 

L2 

LO 

L2 

.3 

L6 

.3 

L4 

.6 

L2 

.6 

LO 

.4 

2.0 

.4 

a6 

.4 

ao 

.3 

L8 

.2 

LO 

.2 

.8 

.2 

.8 

.2 

.6 

.2 

.6 

.1 

.6 

.4 

.5 

40 

.5 

ao 

.4 

.8 

.4 

.6 

.8 

.6 

.0 

.4 

.  7 

.4 

.0 

.4 

.8 

.3 

2.0 

.2 

.9 

2.0 
L8 
L8 
L6 
.7 

.  t 
.7 
.6 
.6 
.5 

.5 
.5 
.5 
.4 
.4 

.4 

.4 
.4 
.4 

.4 

.3 
.3 
.2 
.1 
.1 

.1 
.1 
.1 
.1 
.1 
.1 


.6 
.6 
.6 
.6 
.5 

.4 
.4 

.4 
.4 
.4 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.2 
.2 
.2 

.2 
.2 

.8 
.H 
.(i 


July. 


Aug. 


Sept. 


a6 

.6 
.6 
.6 
.7 


.1 

1 
.0 

.1 

.0 

.7 

.0 

.5 

.0 

.6 

.0 

.5 

.0 

.4 

.4 

.4 

.4 

.3 

.4 

.3 

.3 

.2 

.3 

.1 

.2 

.1 

.2 

.1 

.2 

.0 

.1 

ao' 

.1 

LO 

.9 

.8 

.9 

.6 

LO 

.4 

2.0 

.4 

7.1 

.3 

2.5 

.3 

LO 

.3 

.8 

.3 

.8 

.2 

.6 

.1 

.6 

.1 

.5 

.1 

.5 

.1 

.4 

.2 

.6 

.3 

.4 

.2 

.3 

.2 

.2 

.2 

.2 

.4 

1 

.2 

.4 

.2 
.2 
.1 

.1 
.1 
.1 

.7 
.6 

.6 
.5 
.5 
.4 
.4 

.4 
.4 

.3 
.3 
.3 


L8 
.8 
.8 

.9 
2.9 
2.0 
L8 
LO 


.3 

.3 

7.3 

2.0 


L6 
L4 
L2 
LO 

.8 

.f) 
.4 
.4 
.4 
.4 


I 


.2 

.8 

.0 

.0 

.0 

-  .3 

.0 

-  .4 

.0 

-  .4 

.6 

-  .5 

.8 

-  .5 

.8 

-  .5 

.6 

-  .6 

.6 

-  .6 

.6 

-  .6 

.4 

-  .6 

.4 

-  .6 

.2 

-  .6 

.2 

-  .6 

.2 

-  .6 

LO 

-  .6 

LO 

-  .6 

.8 

-  .6 

.6 

-  .6 

.4 

-  .6 

.2 

-  .6 

.0 

-  .5 

.0 

-  .5 

.0 

-  .5 

-  .1 

-  .8 

-  .2 

-  .6 

-  .3 

-  .5 

-  .4 

-  .6 

-  .4 

-  .6 

+  L0 

.4 

.4 

.4 

1L5 

2.0 

9.0 

a4 

40 

ao 

2.0 

2.0 

ao 

ao 

2.4 

ao 

L6 

2.0 

L4 

40 

L4 

(iO 

LO 

40 

L4 

as 

L4 

2.0 

LO 

L8 

LO 

LO 
.8 
.8 
.6 
.♦» 

.4 

.4 
.4 

.8 
.6 


Oct. 

Nov. 

Dec. 

-0.1 

ao 

0.0 

-  .1 

.0 

.0 

+2.25 

.0 

-  .1 

LI 

.0 

-  .1 

LO 

LO 

-  .1 

.0 

L4 

-  .1 

-  .7 

.2 

.6 

-  .7 

.8 

.6 

-  .7 

.8 

.6 

-  .5 

.6 

.6 

-  .4 

.5 

2.0 

-  .3 

.5 

LO 

-  .3 

.3 

.9 

-  .4 

.3 

.8 

-  .4 

.3 

.$ 

-  .4 

.2 

.8 

+  L2 

.2 

.8 

LO 

.2 

.6 

.8 

.2 

.8 

.8 

.2 

.9 

.6 

.2 

.9 

.6 

.2 

.8 

.6 

.2 

.7 

.4 

.2 

.7 

.4 

.1 

.8 

.6 

.1 

.8 

.4 

.2 

.9 

.4 

.2 

LO 

.4 

.2 

.9 

.4 

.2 

.8 

.4 

.8 

.8 

.4 

.6 

.8 

.3 

.6 

.7 

.3 

.6 

.6 

.3 

.8 

.G 

.3 

.6 

.6 

.2 

.5 

.4 

.8 

LO 

.4 

.8 

LO 

.3 

.7 

1.6 

9.0 

2.0 

ia5 

mm 

2.4 

40 

.8 

2.4 

2.4 

.7 

2.2 

2.0 

.0 

2.2 

LO 

.0 

2.1 

L4 

.  i 

2.0 

L2 

.8 

2.0 

L2 

.7 

L8 

LI 

.  i 

L8 

LI 

.6 

1.8 

LO 

.8 

L7 

1.0 
LO 
42 

ao 

2.0 

2.0 
2.0 
1.8 
LO 
L4 


.8 

.8 

.9 

1.0 

1.2 

L2 
1.0 
2.0 
\.H 
LO 


L7 
1.7 
LO 
LO 
LO 

LO 
1.5 
L4 
1.4 
1.4 


hor  Burvau  (ilsconttniWHl  obstTvntlons  Maix'h  31,  1H9<>;  (ri'ologlcal  Surs'«*v  Ix'gan  <»hs€rv«tion.s 
er  9.  l»9ti. 
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Daily  gage  height  j  in  feet  ^  of  Etotoah  River  at  Canton — Continued. 


'M. 
27. 
28. 
2». 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
tf. 
ID. 

11. 
12. 
13. 
14. 
15. 

1«. 
17. 
IH. 
Itf. 
20. 

21. 
22. 
23. 
24. 
25. 


2Ji. 
27. 
28. 
29. 
30. 
31. 


1. 
2 

ii! 


li. 

I  . 

X. 

0. 

10. 

11. 

12. 
13. 
14. 
15. 


17. 
IS, 
10. 
20. 

21. 

23! 
24. 
25, 


2<i. 
27. 
28. 
29. 
M). 
31. 


Day. 


1H08. 


HA'V. 


Jan.  I  Feb. 


1000. 


&0 
40 
2.0 
1.3 
1.0 
.9 


1.8 
1.8 
L8 
1.8 
1.8 

1.8 
Lti 
1.4 
1.4 
1.4 


.4 
.4 
.4 

1.0 
1.0 


a3 

.3 
.3 


1.6 
1.0 
1.8 
2.8 

ao 

(k2 
8.0 
4.0 
12 

ao 


1.4 

2.0 

1.8 

(") 

1.8 

h 

2.8 

2.6 

3.0 

2.4. 

2.0 

2.3 

2.0 

2.3 

2.0 

2.2 

2.0 

2.2 

L8 

2.0 

1.8 

L8 

1.8 

1.8 

1.8 

2.0 

1.0 

2.8 

1.4 

2.0 

1.8 

1.8 

lao 

1.8 

5lO 

1.8 

lao 

5.0 

.f. 

.6 

.0 

.8 

.0 

1.0 

.0 

1.0 

.r* 

1.2 

.0 

1.2 

.6 

1.2 

.0 

2.7 

.6 

2.5 

.6 

1.8 

.(; 

2.7 

1.0 

14.2 

1.0 

0.0 

.0 

3.1 

.0 

2.0 

1.5 
1.5 
1.0 
1.0 
1.0 


I 


.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.8 

.8 

.0 

.8  ' 
.8  I 

.8  I 

.8  ' 
.8  ' 

3.4  < 

5.4 


1.0  I 

.8  ' 
.8  > 

.9 
.9  ' 

.9  I 

5.2 


3.0 
1.8 
1.8 
2.8 
2.1 

3.0 
2.0 
2.0 
2.0 
1.9 
1.9 


Mar. 

Apr. 

May. 

June. 

a2 

as 

ae 

aa 

.1 

.8 

.5 

.3 

.2 

.8 

.4 

.3 

5i0 

.6 

.4 

.3 

4.0 

.6 

.4 

.3 

ao 

.8 

ao 

2.4 

L6 

LO 

2.8 

2.2 

L5 

L4 

2.8 

2.0 

L4 

L4 

2.6 

as 

L4 

44 

2.4 

ao 

1.4 

ao 

2.0 

2.8 

L4 

LO 

1.8 

2.8 

1.4 

LO 

1.8 

4L0 

1.4 

LO 

1.6 

ao 

L6 

LO 

1.5 

2.8 

1.6 

LO 

1.5 

2.0 

1.4 

L4 

1.4 

1.8 

L4 

L6 

1.4 

1.8 

L4 

L6 

ao 

1.8 

1.8 

L4 

7.0 

L8 

1.8 

L4 

18.2 

1.6 

L8 

L4 

lao 

1.6 

1.6 

L4 

4.0 

1.6 

L6 

L4 

40 

1.4 

1.6 

L4 

ao 

L4 

1.4 

L3 

2.0 

1.4 

1.4 

L3 

2.0 

1.4 

L4 

L3 

2.0 

1.4 

1.4 

L2 

L8 

1.8 

1.4 

L2 

1.8 

4.8 

1.4 

L2 

2.8 

ao 

L2 

LO 

2.0 

2.8 

1.2 

LO 

1.8 

2.0 

1.2 

LO 

2.8 

1.8 

1.2 

LO 

2.0 

1.2 

LO 

2.6 



1.0 

■ 

July. 


1.4 
1.0 

.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
2.3 
2.6 
2.2 
2.0  I 


I 
1.2  I 
1.2 
L2 
1.2  I 
LI 

1.1  I 

LI  I 
1.1  , 

1.0 

I 

1.0  ' 
1.0  , 
l.O 
1.0  ' 
.9 


2.3 
3.0 
2.0 

5.0 
3.0 
2.0 
4.0 
2.0 


*.« 

1.0 

1      1.0 

,      1.0 

'      1.4 

1 

.9 

.9 

.9 

1.2 

1.1 

1.0 
1.0 
1.0 
1.8 
1.4 

1.2 
1.2 
1.0 
LO 
1.0 
1.0 


L4 
1.4 
2.4 
2.0 
3.0 

3.0 
6.0 
0.0 
4.0 


I 


2.0 
L8 
L8 
L8 
L8 
L8 


L4 
L4 
L4 
L2 
L2 

LO 
L4 
L6 
40 
2.0 

L8 
L6 
L4 
L4 
L8 

L9 
L8 
L8 
L8 
L6 

L6 
L6 
L6 
L4 
L2 

L2 
L2 
L2 
L2 
LI 
LO 


1.7 
1.7 
1.8 
1.8 
1.8 

2.4 
2.2 
1.8 
1.3 
1.2 

LO 
1.0 
1.0 

ao 

1.8 

1.2 
1.2 
L2 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

LO 
L5 
2.8 
3.5 
40 
2.0 


Sept.  '    Oct.     XoT.   I». 


a4 

&6 
2.4 
L8 
LO 
.6 


L4 
L4 
L8 
L6 
L6 

L4 
L2 
L6 


ae 

.4 
.4 
.4 
.4 


.8 
.6 
.6 
.H 
.(> 

.5 
.5 


L6 

.4 

L6 

.4 

L6 

.4 

L4 

.4 

L2 

.4 

L2 

.4 

LO 

.4 

LO 

.3 

.8 

.3 

.8 

.3 

L4 

.2 

L4 

.1 

L2 

.0 

LO 

.0 

LO 

.0 

.8 

-■1 

.8 

-  .1 

L4 

-  .1 

L2 

-  .2 

LO 

-  .3 

LO 

-  .3 

.8 

10 

.0 

LO 

.6 

LO 

.6 

LO 

.6 

1.0 

.6 

.8 

.o! 

.8 
.8 
.8 
.6 

.6 
.6 
.6 
.6 
.6 

.8 
L7 
2.3 
2.S 
2.0 

LO 
1.0 
LO 
3.0 
2.0 

LO 
.6 
.6 
.6 
.8 
.6 


.6 
.6 
.6  I 
.6 

I 
.6 
.6 
.6 
.6 
3.0 

5.0 
3.1 
2.3 
1.6 
1.4 

.8 
.7 
.6 
.6 
.6 

.6 
.6 
.4 
.4 
.3 


L2 

Lf 

LO 

L5 

LO 

L5 

.9 

lit 

.8 

L9 

.8 



.4 

i 

.4 

—  .  1 

.5 

—  .  I 

.5 

-  .  ] 

.5 

—   .  1 

.0 

I 

■1 

—  .  1 

.2 

—  .  I 

■> 

.1 

.1 

1 

.1 

,   1 

.0 

.   1 

.0 

—      .   1 

.0 

.0 

.0 

.0 

.0 

.1 

-0 

.0 

.0 

.0 

.  1 

.0 

.1 

.u 

.1 
.1 

.0 

.1 
.1 

.1 

.0 
0 

1 
1 
1 


.3 

.2 
o 

LO 
L5 

L3 
1.3 
2.2 
3.1 
20, 

2.0  ' 
2.0  I 
2.6  ' 
2.3  , 
2.0  I 

1.5  , 
1.4 

1.3  I 

1.0  ' 

1.0  I 

1.0  I 

2.C  I 

7.2  ! 

3.5 

I 

2.7 

2.5  I 

2.0 

L8 

1.4 

L3< 


LI 

m    I 

..1 
.1 
.1 


1.3  I 

1.4 

1.6 

i.e 

1.4 

1.4 
1.4 
L4 
1.4 
1.4 

1.4 

1.4 
1.4 
1.4 
1.2 

1.2 
1.2 
1.2 
1.4 
2.1 


4. '.I 
2.7 
3.0 
2.1 
2.0 

4.0 
2.2 

lo 

1.0 


a  Qage  coveiod  with  ice  Fobruary  12  to  14, 18B8. 
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Dailt/  gage  height,  in/eet,  of  Etowah  River  al  Canlon—CrmtiaaeA. 


*J- 

3. 

j; 

l.S 

Feb. 

Uu. 

Apr. 

u»r. 

JUM. 

July.    Aug. 

8fpt. 

li 

Iii 

is 

lis 

Oct. 

aio 

1 
in 

it 

Nov. 

!>«. 

m. 

i! 

lis 

11 
■I 

0. 

:! 
:! 

V, 

3!o 

1.8 

las 
3.1 

1.8 

2!l 

it 

ai 
2.4 

lis 
lifi 

li 

3.b 

l.B 
t.S 

V. 

ii 

2.0 

lis 
lis 

ii 



2.1 

,s 

i! 

1:2 

1! 

2i0 

ii4 

2.4 

1 

3.8 

H 

1.0 

2i»i 
fi.3 

2i8 
li3 
\ 

lio 

2i4 

2.0 

1 

4.S 

4.0 

'1 

2:i 

■is 

-S 

.3 
.8 

ia 

:! 

iii 

"r  '1 

-1 ,, 

13i0 
3.3 

i^l   '1    " 

a '      B'    1 J 

2.1  .        .H 

3.y  1     .; 
2.7        .s 

2.S           .7 

is       is 

.3'     .si    2.4 

i!  L..'.L 

^ 

3.3 

10 

2.S 
I.O 

z!o 

S.0 

K 
it 

ll-S 

3.1 
2.7 

x: 

1.1 

2,0 

l.t 
1.S 

lia 

\'.2 

is!  8 
3:2 

4.2 

..S 

!iS 

'is 

.6 

3!o 

1.0 

1.0 

18 1    i 

;1 

is 
is 

is 

J 

.8 

ail 

l.S 

2,1 

lis 

1.7 

1.7 
■i 

lis 

' 

iil  1-5 

Hi  ts 

OS. 

'J 

wat>:b  besoubces  of  oboboia. 

/>ai7j/  gagt  kfigkt,  in  feet,  of  Etowah  lUver  at  Canton — Cimtiiiiie*!. 


3-1  I      :>.* 
ill     i'j 


Mar. 

Apr. 

M.y. 

j™,. 

July. 

Aug. 
0.1 

il 

i! 

■  i 
'.i 

lis 

.8 

"i 

is 

i 

i 
.J 

:* 

S*pt 

.'if, 

2.1 

■I 

2.1 
3.t 

.1.2 

2.3 

.^ 
.7 
.s 

u 

I 
■ 

f 

3.fi 

2!b 

a,B 
a.0 

1.8 
l.fi 

1.1 
I.X 

1.2 

l!i 

i!o 
1.0 

l.O 
L.O 

1.1 

.1.0 

i.i 

L.3 

:J 

I 

j 

:i 
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Daily  gagt  height,  in  feet,  of  Etowah  River  at  Canton — Continued. 


Dsy. 

Jan. 

Fab. 

Mar. 

Apr. 

M.y.!jmie. 

July. 

Au«. 

»p.. 

Oct. 

„„. 

Dec. 

im. 

i 

10 

■;• 

.is 

2.3 
3.7 
3.0 

U2 

3.0 

2.S 

1,0 

.2 

=i| 

■' 
:i 
:! 

i 

^2 

1 

itafin^  tablet  for  Etowah  Rivrr  at  Canton. 
JANUARY  1 


^t. 

CtUUlte, 

.SK. 

Dli- 
cbBrBf. 

SK. 

ch^l^e 

hoIgSt. 

A^ 

Fea. 

s«,-rt. 

Ffct. 

Su.-fl. 

^«(. 

^r-^- 

r. 

'•fii 

o.« 

3.339 

JANUARY  I  TO  OCTOBER  10,  IBW,  AND  JULY  2i  TO  DECBUBER  31,  I8M.> 


-«» 

244 

oao 

.OEft 

3,ob;         s 

OOO 

7.00 

e,300        » 

I  TO  DECEUBER  31,  1S97. 


■         0  10 

33* 

oao 

7M 

10 

1  198 

flTfl 

1,111 

1,S4« 

»  being  B3  per  tmth. 
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WATER  RESOUBCES  OF  GEOBOIA. 


Rating  tables  for  Etowah  River  at  Canicn — Continued. 

JANUARY  1  TO  JULY  23. 18B8.« 


Oace 
height. 

Feet. 

Di»- 
chaiign. 

Qaae 
height. 

Feet. 

Dta-     1 

charge. 

1 

Qace 
hoi^t. 

Dif.     1 
1  charge.  1 

Oiigi* 
taelgfat. 

1)1*- 
chargx?. 

Sec.'ft. 
2to 

Sec.'ft. 

Feet. 

%^ 

Feet. 

Seo-ft. 

0.00 

1.30 

2.60 

3.90 

■6.7-20 

0.10 

325 

1.40 

1,470 

2.70 

1      2,663    1 

4.00 

3.  soil 

0.20 

3M0 

1.50 

1.661 

2.80 

2,744    j 

4.10 

3,8S4 

0.30 

470 

1.60 

1,652 

2.00 

2.835 

4.2U 

3.9G8 

0.40 

560 

1        1.70 

1,743 

3.00 

2,026    1 

4.30 

4,0U 

O.tW 

651 

1.80 

1,834 

3.10 

3.017    1 

4.40 

4,136 

0.60 

742 

1.90 

1.925 

3.20 

,      3,108 

4.50 

4.220 

0.70 

833 

2.00 

2,016 

3.30 

'      3,199 

4.60 

4.301    ! 

1        0.80 

924 

2.10 

2,107 

3.40 

1      3.200 

4.70 

4,3M 

1        0.90 

1,015 

2.20 

2.198 

3.50 

,      3,375 

4.80 

4.472    , 

,         1.00 

1,106 

2.30 

2,280 

3.00 

3.460 

4.90 

4..U6    ' 

'         1. 10 

1.197 

2.40 

2,3H0 

3.70 

1      3,550 

5.00 

4,  MO 

1        1.20 

1 

1.2SS 

2.50 

2,471 

3.80 

,      3,640 

f 

1 

! 

JANl'AKY  1.  1899,  TO  JULY  81,  1902.6 


■O.-W 
■  .«> 

-  ..W 

-  .20 

-  .10 
.00 


225 
27."> 
325 

:Ki 

4.50 
515 


l! 

.i 


0.10 
.20 
.30 
.40 
..•lO 
.60 


590 

1        0.70 

1,071 

1.30 

1 

1..5d9 

065 

1          .80 

1,154 

1.40 

1.652 

740 

,          .90 

1,237 

1.50 

1,735 

820 

1.00 

1,330 

905 

>        1.10 

1,403 

988 

1        1.20 

1 

1,486 

AUGUST  1  TO  DECEMBER  31,  1902. 


0.20 
..•» 
.40 
..V) 
.00 
.70 
.80 
AM) 

i.no 

1.10 
1.20 


1 
3.10    < 

1.30 

1 
1,130    1 

2.40 

2,120 

3.50 

3.110 

380    1 

1.40 

1       1.220 

2.50 

2,210 

3.60 

3,200 

420 

1.50 

1       1.310 

2.60 

2,300    j 

3.70 

3,290 

470    ' 

1.60 

1.400 

2.70 

2,300    ' 

3.80 

3,380 

.'".30    1 

1.70 

'       1,190    1 

2.80 

2,480    1 

3.90 

.1.470 

1          (KK)    , 

1.80 

1      1,580 
1      1,670 

2.90 

2,570    , 

4.00 

3,.W 

681)    , 

1. 90 

3.00 

2,660 

4.20 

3.740 

770 

2.00 

,      1,760    : 

3.10 

2,750 

4.40 

3.920 

1            }!MJ(»     ' 

2.10 

1,850    ' 

3.20 

2,840 

(k'A)    1 

2.20 

1       1,940    ' 

3.30 

2,930 

1.040 

1 

2.30 

1      2.030    j 

3.40 

3,020 

J.WUARY  1.  TO  AUGUST  15,  1903.e 


0.00 

m)   ' 

.70 

900    1 

.«) 

1,U(K)     1 

.90 

um 

l.W 

l.iso    .1 

1. 10 

1.270    , 

1.20 

i.m)    , 

1.30 
1.40 
1.50 
l.'W) 
1.70 
l.SO 
1.90 


1.450 
l.r.V) 
l.«WO 
1,720 
1.810 
1.900 
1.990 


2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 


'      2.080 

2.70 

2,710 

1      2.170 

2.80 

2,800 

1      2,260 

2.90 

2.890 

1      2,350 

3.00 

2.980 

2,410 

!      2,530 

;      2,620 

1 

1 

AU(!i:ST  K  TO  DECEMBER  31.1903. 


0.  u> 

..■jO 

.^;o 

.70 

.SO 


.lOf) 
.'•70 
(V40 
710 


0.  W 
1.00 
1.10 
1.20 

i.;«) 


780 
HOO    ' 

aio   . 

1.040     , 

1.1»» 


i.to 

l.-W 
1.60 
1.70 
l.SO 


1.220 

1.90 

1.310 

2.00 

1,400 

2.10 

1,490 

2.90 

1.580 

2.30 

1.67U 
1.760 
1.850 
1.040 
2,030 


JAM  AKY  1  TO  DECEMBER  31.  1904.* 


().  to 

■  :¥' 

."JO 

■  .10 

.OJ) 
.10 


L'lri 
■Ji'» 

:tjo 


0.20 

.to 

..'lO 
.♦iO 
.70 


tl.l 
470 

.->;t! 

(iOO 
in'* 
7'».1 


0.80 
.90 
1.00 
L.'iO 
2.00 
2.50 


8tO 

3.00 

2,830 

930 

4.00 

3,720 

1,020 

5.00 

4.(«0 

1,470 

6.00 

5,530 

1,090 

7.00 

0.420 

2,370 

8.00 

7,320 

1  Above  gag(>  hi'lght  5.00  ftH>t  this  ta)>lt>  is  thi>  sumo  as  tho  1897  table.    For  tbeperiod  July  24  ic 
ImtHI.  1898.  UHi>  the  tiibic  which  is  applicable  from  .Taniiary  1  to  October  10, 1807. 
b  .Vbovc  gage  height  1..10  fii*t  this  tabic  is  tho  mmo  as  tho  table  from  JanoAiy  1  to  October  10, 
e  .\1)ove  gage  height  3.00  feet  this  table  is  tho  same  as  the  1899  table. 
d  Above  gage  hdght  1.00  foot  the  rating  curve  ia  a  tangent,  tho  dlfferenoe  bdng  90  per  tenth. 


MOBILE   DBATNAOE   BASIN,  STREAM   FLOW. 
Ettimated  monthly  diteharge  of  Etowah  Rhtr  at  Canton. 
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Dli»hiiti!Bln»™nd-f«l. 

fiuiH.lt 

UoDlb. 

UlnlmiBX. 

Mem. 

XK' 

"SS." 

IM. 

sign 
'wo 

1.3X1 

i 

470 

I:i£ 

'bto 

3S0 
US 

Is 

■1 

iw. 

937 

ma 
\.m 

1,0» 

M7 

6S7 

m 

244 

1   IB4 

s 

I.U 

i 

»I 

941 
1.188 

a» 

1 

fi.7!M 

M4 

1,134 

187 

im. 

£.138 

s'.im 

KM 

\o.iai 

li,<BS 

a 

380 

1 

1.050 

1,121 

ess 
lUeo 

»4 
407 

i;»M 

2.  aw 

... 

:(iT 

340 

II 

11,«I.S|                310  1         1.337 

121 

18W. 

41474 
4!  14a 

3.  am 

1,103 

2.B8D 

littsa         law 

ti    isi 

1,330             .770 

■'i'  's 

450               014 

GOO        i.onB 

3(17 
1,12 

:7s 

1.31 

isa 

igoo. 

4:640 

3U§0 
4:B4U 
11.161) 
4.3QS 

i.W4 

MO 
WW 

l;»7 

1,BB2 

97B 

1 

IS 

3.» 
S27 

3,37 

IS 

WATER   RESOURCES   OF   OEOBQIA. 
jjithly  diicharye  of  Etouiah  J{»iyr  at  Conlon — Oontuiurd. 


I)l«harEi>ln»«OQd-foel. 

Run-Off. 

Month. 

Utan. 

ViiC'iSi' 

1901. 

'M5^ 

1,154 

'1 

SOO 

tot 

i 

i;an 

l.OOT 

f  g  1   ss 

a.M8 

1 

iS^c:;:;;::v;;:::::::;;:::::::;::::;:::- 

|S!j    4 

S^^::::::::;;:::::::::::::::::::::;::: 
SSSliS:-::::::::::::::::::;:::::::::;;: 

iSj     S 

1.OT8 

im. 

Isi!     i 

5:S,       S 

3.  mo 
lien 

■flao 

F>bnur>- 

SS;:.;::::::::::::::::::::::::::::::::::: 

is      !! 
i:S  1    JS 

2.  01               i  M 

1.  ic          L :; 

l.T37|            185             Xr 

Hareh.. 

K'.v 


«t» 

1136 

ii.a«l 

•nn 

4M 

.70 

ffi 

s, 

i'os         I 

1.3D              1 

100 

aos 

1.00    .        11. 

KT()WAI[    RIVEK   -\T   ROHfi. 

Mensureinpnta  were  made  at  tliis  station  for  severa]  years  in  connec- 
tion witli  tlic  nieiisuri'ini'nt  of  Coosa  River  at  Rome.  Measurements 
were  referred  to  a  bench  murk  on  the  bridge,  and  the  gage  put  in 
July  1,  l!tO:J,  by  J.  M.  Giles  was  referred  to  the  same  bench  nurk. 
Thi.s  gage  ia  located  at  the  Second  Avenue  Bridge  in  the  city  of  Rome. 
Ga.,  about  1  mile  above  the  mouth  of  the  river. 
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The  channel  is  curved  for  1,000  feet  above  and  below  the  statical. 
Both  banks  are  high  and  overflow  only  under  the  approaches  to  the 
bridge.  The  bed  of  the  stream  is  of  rock  and  is  permanent,  but  the 
channel  is  obstructed  by  the  crib  of  an  old  pier  foundation  in  the  mid- 
dle of  the  river.  Discharge  measurements  have  been  made  from  the 
sidewalk  on  the  upstream  side  of  the  single-span  iron  bridge  and  its 
approaches.  The  initial  point  for  soundings  is  the  center  of  the  post 
at  the  end  of  the  iron  hand  rail  on  the  right  bank,  upstream  side. 
Th6  gage  is  a  vertical  timber  driven  into  the  bed  of  the  river  and 
spiked  to  a  birch  tree  on  the  left  bank  about  50  feet  below  the  bridge. 
The  bench  mark  is  the  top  of  the  downstream  end  of  the  third  cross- 
beam from  the  left  bank  end  of  the  bridge;  elevation,  43.00  feet  above 
the  zero  of  the  gage.  The  station  was  discontinued  December  31, 
1903. 

Diteharge  meatuTementt  of  Etowah  River  at  Rome. 


D.M. 

»..«SS.i 

■Sis.. 

ch>^ 

»»». 

Fiel.     3a.-n.    '                          1903. 

Fett. 
2.98 
L20 
LOl 

'"^ 

ais'      2,704 

DMy  gag.  height,  in 

/at,  of  Etowah  River  at  Rome. 

Day. 

Jnly. 

Aug. 

-■ 

Oot. 

Nov. 

Dm.  i       Day- 

July. 

Am. 

Bept. 

«.. 

N... 

Dec 

IIXU. 

7 

8 

3 

i 

■■s 

,j'„- 

1 
11 

1.4 

i\ 

2.9 
2.S 

r 

a. 

i; 

1- 

13 

i 

t 

s 

7 

1 

i 
1 

8 

J.  I 

it 

1:1 

!■> 

1.1      17 

!:!  " 

i.a 

Ratijtg  labU/nr  Eloumh  Rivrr  at  Ronufrom  Jviy  1  to  Dtttmbtr  31,  1903. 


ftrt. 

.^^ 

h«^t. 

Dlo- 

«. 

Din- 
charge- 

.ss. 

clmige. 

'"■^ 

Ftil. 

'% 

F<L 

Ti4 

Fia. 

w 

L70 

1,533 

00 

,s« 

s,soo 
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WATER  RESOURCES   OF  GEOBOIA. 


Estimated  monthly  discharge  of  Etowah  River  at  Rome. 
[Drainage  area,  1^54  squaie  mllee.] 


Month. 


July 

AOgllBt 

8optemt)or 

October  1-17  and  2l»-31 

November 

December 


1903. 


Diachaige  In  aeoond-feet. 

Maximum. 

Minimum. 

Mean. 

11.200 

1,037 

8,246 

3,862 

1,179 

2,001 

1,733 

000 

1,206 

1.632 

080 

1,162 

1           2,335 

1,130 

1.350 

1,286 

1,130 

1,168 

Run-off. 


SeC'f t.  per  DrpOi  ii 
■q.  mile,  i  iocbei- 


—  u 


1.75 
1.0ft 
.65 
.M 
.73 
.63 


ETOWAH   RIVER   NEAR  ROME. 

This  station  was  established  August  17,  1904,  by  M.  R.  Hall.  It  is 
located  at  Freemans  Ferry,  about  5  miles  above  Rome. 

The  chamicl  is  straight  for  about  3,000  feet  above  and  1 ,000  feet 
below  the  station.  The  current  is  swift.  There  is  a  small  shoal  of 
rock  about  50  feet  below  the  gaging  section.  About  1,000  feet  below 
there  is  an  old  fish-trap  dam,  but  this  has  not  been  used  for  years,  and 
is  probably  constant.  Both  banks  are  high,  but  are  subject  to  ove^ 
flow  during  Iiigh  water.  The  bed  of  the  stream  is  composed  of  small 
rock  and  pebbles,  and  is  uniform  and  permanent.  There  is  but  one 
channel  at  all  stages,  the  water  being  about  2.5  feet  deep  at  low  wat^r. 
Discharge  measurements  are  made  from  a  small  boat,  the  meter  being 
suspended  from  the  ferry  cable.  Measurements  can  be  made  from 
the  bridge  at  Itome,  as  no  large  quantity  of  water  enters  the  river 
between  the  ferry  and  that  place.  The  initial  point  for  soundings  is 
the  center  of  the  windlass  for  the  ferry  cable  on  the  left  bank  of  the 
river. 

Tlie  original  gage,  reading  from  0  to  7  feet,  is  attached  to  a  sycamore 
tree  at  left  edge  of  river,  about  250  feet  below  the  ferry.  A  second 
section,  reading  from  7  to  20  feet,  is  attached  to  a  post  10  feet  upstream 
from  the  first  sc^ction  and  10  feet  from  the  edge  of  the  river  at  low 
water.  A  third  section,  reading  from  20  to  30  feet,  is  attached  to  t 
maple  tree  opposite  the  post  and  15  feet  farther  from  the  waters  edge. 
The  gage  is  read  once  each  day  by  W.  A.  Gresham,  who  is  paid  by  the 
Georgia  Geological  Survey.  Bench  marks  were  established  as  fol- 
lows: ( 1)  Head  of  lag  screw  driven  into  root  of  maple,  to  which  gage 
20  to  .30  feet  is  attached;  elevation,  19.26  feet.  (2)  Center  mark  on 
copper  plug  set  horizontally  in  brick  wall  of  F.  B.  Freeman's  resi- 
dence, on  east  end  of  house,  near  northeast  comer,  just  below  floor 
level;  elevation,  27.99  feet.  Elevations  refer  to  the  datum  of  the 
gHge. 
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Discharge  measturemenU  of  Etowah  River  near  Rome. 


Date. 


1904. 

Itl8« 

It  186 

inber276 

crl56 

nber86 


Oage 
height. 

Dl8- 

nhaige. 

Feet. 

Sec.'fL 

2.00 

1,049 

2.03 

1,064 

1.37 

470 

1.26 

Iffl 

1.50 

574 

DiB- 
chaige. 


1905. 

February  28. , 

May  12 

July  24 

October  9 

October  9 


a  At  Rome,  Second  Avenue  Bridge. 


b  At  Freeman's  ferry,  5  mile«  above  Rome. 


Daily  gage  Jieightf  in  feet  j  of  Etowah  Rii^er  near  Rome. 


)ay. 


904. 


Aug.  I  Sept. 


Oct. 


Nov. 


1.75 

1.3 

1.3 

1.75 

1.3 

1.3 

1.7 

1.25 

1.5 

1.7 

1.35 

1.4 

1.75 

1.3 

1.5 

1.8 

1.3 

1.6 

1.7 

1.3 

1.55 

1.65 

1.3 

1.55 

1.6 

1.25 

1.55 

a  1.6 

1.2 

1.55 

1.6 

1.35 

1.4 

1.6 

1.35 

1.4 

1.5 

1.4 

a  1.5 

1.5 

1.3 

1.6 

1.5 

1.3 

1.75 

1.45 

1.3 

1.6 

Dec. 

1.55 
1.55 
1.6 
1.7 

1 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
i  27. 
28. 
29. 
30. 
31. 

i 

Day. 

1904. 

1.8 

3.1 

3.0 

2.2 

1.9 

1.8 

1.9 

1.95 

1.8 

1.7 

1.7 

1.65 

2.1 

2.05 

2.1 

1.85 

1.8 

2.5 

1.7 

3.4 

a  3.0 
2.1 

a2.5 
2.8 
2.3 
1.9 
1.9 


Sept. 

Oct. 

Nov. 

1.4 

1.3 

1 

L6 

1.4 

a  1.3 

1.55 

1.4 

1.25 

1.55 

1.4 

1.35 

1.55 

1.4 

1.3 

1.55 

1.4 

1.3 

1.55 

1.4 

1.3 

1.6 

1.4 

1.2 

1.9 

1.35 

1  25 

1.75 

1.35 

1.3 

.1.6 

1.35 

1.3 

1.6 

1.35 

1.3 

1.55 

1.35 

1.3 

1.55 

1.35 

1.3 
1.3 

1.55 

Dec. 


1.7 

1.75 

1.7 

1.7 

1.65 

1.6 

1.6 

1.6 

1.6 

1.7 

1.7 

3.0 

3.4 

2.5 

2.0 


Oage  height  interpolated  August  25  and  27.  Scptoml)er  10,  October  18,  and  November  13, 1904. 


Day. 


1905. 


Jan. 

Fel). 

Mar. 

Apr. 

May. 

June. 

July.  . 

Aug. 

Sept. 

Oct. 

Nov. 

2.0 

2.3 

3.0 

2.5 

2.9 

2.4 

2.4 

2.1 

• 
1.9 

2.7 

1.9 

2.0 

2.3 

2.9 

2.6 

2.5 

2.3 

3.2 

2.1 

2.0 

2.8 

1.8 

1.9 

2.2 

2.8 

2.6 

2.4 

2.3 

2.9 

2.1 

2.5 

2.1 

1.7 

2.0 

2.1 

2.8 

2.4 

2.4 

2.3 

2.4 

2.1 

3.0 

2.0 

1.7 

1.9 

2.1 

2.7 

2.4 

3.0 

2.4 

2.5 

2.1 

2.9 

1.8 

1.6 

2.3 

2.2 

2.7 

2.7 

2.7 

2.3 

2.8 

2.1 

2.0 

1.8 

1.6  1 

!    2.6 

2.25 

2.6 

2.7 

2.7 

2.3 

4.6 

2.1 

1.9 

1.7 

1.6 

■■    2.35 

3.0 

2.6 

2.7 

3.3 

2.2 

4.1 

2.1 

1.9 

1.7 

1.5 

1    2.3 

7.7 

•    2.7 

2.6 

2.8 

2.2 

4.4 

2.0 

1.8 

1.6 

1.6 

2.2 

a4 

2.9 

2.8 

3.3 

2.2 

4.8 

2.5 

1.8 

2.1 

2.1 

3.4 

5.9 

3.3 

2.6 

2.7 

2.2 

3.9 

2.9 

1.8 

3.0 

2.1 

4.7 

4.3 

2.9 

2.6 

2.5 

2.2 

7.0 

3.8 

2.9 

3.7 

2.0 

15.7 

4.5 

2.9 

3.0 

2.4 

2.2 

6.0 

3.1 

3.0 

2.6 

2.0 

9.3 

7.4 

2.8 

2.9 

2.3 

2.3 

4.0 

2.9 

2.1 

2.5 

1.9 

6.2 

4.7 

2.7 

2.7 

2.3 

2.0 

2.9 

5.1 

2.0 

2.3 

1.8 

3.1 

3.7 

2.6 

2.7 

4.9 

2.5 

2.7 

4.0 

1.9 

2.4 

1.8 

2.8 

3.3 

2.5 

2.9 

4.8 

2.5 

2.5 

3.4 

1.8 

2.3 

1.7 

2.5 

3.2 

2.5 

2.6 

3.8 

2.3 

2.4 

2.6 

1.8 

2.3 

1.6 

2.5 

3.0 

2.5 

2.5 

2.7 

2.3 

2.4 

2.5 

1.8 

2.3 

3.3 

t    2.5 

a3 

2.6 

2.4 

2.4 

2.6 

2.3 

2.5 

1.7 

2.2 

2.0 

i    2.5 

11. 0 

4.2 

2.4 

2.8 

2.9 

2.3 

2.4 

1.8 

2.1 

1.9 

2.5 

10.0 

4.5 

2.  .5 

3.5 

2.5 

2.4 

2.3 

1.7 

2.0 

1.8 

2.4 

5.8 

3.5 

2.5 

4.2 

2.6 

2.3 

2.3 

1.7 

1.9 

1.8 

2.35 

4.5 

3.0 

2.4 

9.0 

3.8 

2.1 

3.0 

1.7 

1.9 

1.9 

2.35 

3.8 

2.9 

2.4 

4.8 

2.6 

2.1 

3.0 

1.7 

2.0 

2.1 

2.2 

3.5 

2.8 

2.4 

3.6 

2.3 

2.2 

2.6 

1.6 

2  2 

2.0 

2.0 

3.2 

2.7 

2.4 

3.6 

2.3 

2.1 

2.3 

1.6 

2.3 

2.4 

2.0 

3.1 

2.7 

2.4 

3.2 

2.8 

2.1 

2.3 

1.6 

2.4 

2.3 

2.0 

2.6 

2.  A 

2.8 

3.0 

2.3 

2.2 

1.6 

1.9 

2.3 

1.9 

2.5 

2.6 

2.8 

2.3 

2.0 

1.7 

1.9 

2,0 

'    2.4 

1 

2.5 



2.5 

2.2 

1.9 



Dec. 


2.0 

2.1 

15.2 

16.2 

9.1 

3.9 
3.0 
4.1 
13.5 
9.4 

4.5 
3.8 
4.1 
4.5 
4.9 

3.8 
3.6 
3,2 
2.9 
4.0 


4.2 
3.8 

3.5 
3.2 
3.2 
3.3 
3.3 
3.0 
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Rating  table  for  Etowah  Hirer  near  Rome  ^  from  August  17  ^  1904,  to  December  SI,  I 


hplgS. 

Dia- 
chargc. 

Gage 
h(4ght. 

Feet. 
1.80 

DiB- 
chaige. 

Gage 
height. 

Dli- 
ohaige. 

Oage 
height. 

Di»- 
chaxgc. 

Feet. 
1.20 

1 

Sec^. 
360 

Sec^, 

Feet. 
2.40 

Sec.^. 

i.no 

Feel. 
8.00 

*r^' 

1.30 

425 

1.90 

930 

2.50 

1,025 

3.ao 

2.tU5 

1.40 

495    i 

2.00 

1,035 

2.00 

1,766 

3.40 

2.950 

1.50 

570    ' 

2.10 

1.145 

2.70 

1,800 

l.tiO 

('>50 

2.20 

1.200 

2.80 

2,030 

1 

1.70 

735 

2.30 

1.380 

I 

2.90 

2,176 

1 

a  This  (itution  wax  ontHbllshiKl  for  low-water  records,  and  only  theae  aro  rrliable.  Tbp  abow 
table  is  appllcubli '  only  t  o  gage  hidghts  Icsa  than  3.5  feet.  Ai it  doei  not  apply  to  t be  Idi^ier  gage  h 
no  monthly  ostimaton  have  uoon  made  for  1905. 

Estunated  monthly  discharge  of  Etowah  River  near  Rome. 
[Drainage  area,  1,854  nquare  miles.] 


Month. 


1<J04. 

A^ugust  (17-31) 

ScptemlxT 

OctolM.'r , 

November , 

December , 


Discharge  In  second-feet. 


Maximum. 


Minimum. 


Mean. 


2.960 
830 
495 
090 

2.950 


736 
400 
360 
425 
610 


1,884 
668 

428 

614 
1,027 


I 


Rira-ofl. 

Sec.-ft.per  lie 
sq.  mile.      im 


0.746 
.317 
.228 
.331 
.654 


AMICALOLA    RIVER    NEAR   BALLGROUND. 

This  station  was  (established  in  1905.  It  is  located  at  Hollensl 
Bridge,  one-fourth  of  a  mile  above  Heard's  mill,  and  about  15  r 
northeast  of  Ballground. 

Discharge  measurements  are  made  from  the  two-span  cot 
bridge,  about  150  feet  in  total  length.  The  meter  can  be  let  d 
through  the  floor  at  the  side  of  the  bridge,  but  the  current  hei 
rough  and  not  good  for  measurements.  Some  of  the  measurem 
were  made  about  40  feet  below  the  bridge.  The  stream  is  import 
and  a  good  section  is  difficult  to  find,  but  it  is  probable  that  a  \h 
place  than  this  will  be  found. 

frage  heights  are  determined  directly  from  the  bench  mark,  whit 
a  point  on  top  of  the  downstream  end  of  the  wooden  floor  beam 
feet  from  the  left-bank  pier:  elevatitm,  17.00  feet  above  the  datui 
the  assumed  gage. 

PIscfumji'  vnattiireituntif  of  Amu-alola  Oeeh  near  BaUground. 


Datr. 


Jvme  23 

NovemlHT  l«i'i 

Nov<'mU»r  \*\n 

rtMadr-  nt  difTcn>nt  section. 


Gage          I 
height,      cb 

Feet.     1  S« 
1.5R  1 

1  35  . 

1.35  1 
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LONG   SWAMP   CREEK    NEAR   BALLGROUND. 

This  station  was  established  in  1905.  It  is  located  at  a  wooden 
~  wagon  bridge  about  2  miles  southeast  from  Ballground,  and  half  a 
3  mile  above  the  mouth  of  the  creek,  which  empties  into  Etowah 
3  River. 

The  current  is  swift  at  the  station,  also  above  and  below  it.  The 
bed  is  sandy,  and  the  water  is  shallow.  Measurements  are  made  from 
[  the  downstream  side  of  the  wooden  bridge  of  three  spans.  The  middle 
span,  which  includes  all  of  the  creek  at  all  but  high  stages,  is  50  feet 
long,  and  the  two  end  spans  are  35  feet  each.  Gage  heights  are  deter- 
mined directly  from  the  bench  mark,  which  is  a  nail  driven  horizon- 
tally into  the  upstream  side  of  a  large  sycamore  tree  on  the  right  bank 
about  100  feet  below  the  bridge;  elevation,  8.00  feet  above  the  datum 
of  the  assumed  gage. 

Discharge  measurements  of  Long  Swamp  Creek  near  Ballground. 


Date. 

Gaffe 
heigfat. 

Dis- 
charge. 

Jvnw>  24 

1905. 

Feet. 
1.27 
.84 

Sec.-/i. 
93 

November  15 

50 

COOSA   RIVER   AT   ROME. 

Coosa  River  is  formed  at  Rome  by  the  junction  of  Etowah  and 
Oostanaula  rivers.  Both  the  tributary  rivers  rise  in  the  northern  part 
of  Georgia  and  flow  for  the  most  part  through  a  hilly,  broken  country, 
well  wooded,  about  one-fourth  of  the  land  being  under  cultivation. 
The  channel  of  the  Etowah  is  straight  and  the  current  swift  and 
unobstructed,  but  the  Oostanaula  is  rather  sluggish  and  somewhat 
obstructed  by  piers.  The  banks  are  high  and  are  liable  to  overflow 
at  high  stages.  ^  The  gage  is  in  two  sections:  The  first,  0  to  5  feet,  is 
fastened  to  the  downstream  left-hand  comer  of  the  cofferdam  around 
the  center  pier  of  the  turn  span;  the  second,  5  to  44  feet,  is  fastened 
to  the  downstream  side  of  the  same  pier.  The  zero  of  the  gage  is  576 
feet  above  sea  level. 

The  measurements  at  Rome  are  made  on  the  Oostanaula  and  the 
Etowah  just  above  their  junction.  The  Etowah  is  measured  at  the 
Second  Avenue  Bridge,  and  the  Oostanaula  at  the  Fifth  Avenue 
Bridge  in  Rome,  and  the  results  are  added  to  give  the  flow  of  the 
Coosa.  The  gage  height  is  taken  from  the  United  States  Weather 
Bureau  gage  at  the  Fifth  Avenue  Bridge  on  the  Oostanaula.  There  is 
practically  no  fall  on  Oostanaula  River  from  the  Fifth  Avenue  Bridge 
to  the  jimction;  hence  the  gage  is  used  as  a  Coosa  River  gage,  and 
the  gage  heights  are  considered  as  gage  heights  of  Coosa  River.     The 
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WATER   RESOURCES   OF   GEORGIA. 


Weather  Bureau  established  this  gage  in  1890,  but  now  maintaiD>  ii 
only  from  November  1  to  April  30;  W.  M.  Towers,  the  observer,  has. 
however,  furnished  the  Geological  Survey  with  monthly  reports  of  the 
daily  gage  height  for  the  entire  year. 

The  station  was  diseontinued  December  31,  1903,  on  account  of  the 
uncertain  v(»locity  at  low  stages  of  the  Oostanaula  section. 
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Daily  gage  height^  in  feet,  of  Coom  River  at  Rome — Continued. 
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Daily  gage  heigU,  infett,  of  Coota  River  at  Rome — CoaUsaed. 
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14.6 
8.0 

7.0 
6.4 
7.7 
10.5 
8.4 

6.7 

6.3 

5.6 

14.3 

13.0 

9.5 
7.4 
6.2 
5.3 
5.7 

5.8 
5.5 
4.9 
4.7 
4.4 

4.9 
4.7 
4.0 
3.9 
3.7 

2.5 
2.4 
2.3 
2.3 
2.3 

2.4 
2.5 
2.3 
2.3 
2.4 

2.4 
2.3 
2.3 
2.1 
2.0 

2.0 
2.0 
1.8 
1.8 
1.8 
1.8 

3.6 
3.6 
3.6 
3.5 
3.5 

3.3 
3.4 
3.5 
3.5 
3.4 

3.3 
3.3 
3.0 
3.0 
3.1 

3.3 
3.0 
3.0 
2.8 
2.5 

2.5 
2.6 
2.6 
2.5 
2.5 

2.3 
2.1 
2.0 
2.0 
2.4 
6.7 

1.9 
1.8 
1.7 
1.7 
1.6 

1.6 
1.6 
1.5 
1.5 
1.9 

1.6 
1.8 
1.5 
1.3 
1.3 

1.2 
1.2 
1.1 
1.0 
1.0 

6.0 
7.7 
0.0 
7.5 
11.7 

17.1 

11.7 

6.9 

5.3 

4.4 

4.3 
6.0 
4.6 
4.2 
4.0 

3.8 
3.4 
3.0 
2.4 
2.7 

2.5 
2.4 
2.2 
2.2 
2.2 

2.2 
2.4 
6.8 
6.8 
4.0 

0.9 
1.4 
1.5 
1.8 
1.4 

2.0 
1.4 
L2 
1.0 
1.0 

.9 
.8 
.8 
.7 
.6 

.6 
.5 
.5 
.7 
2.0 
1.6 

3.0 
3.2 
2.9 
2.7 
2.6 

2.6 
2.6 
2.4 
2.6 
2.6 

2.5 
2.9 
5.9 
11.1 
6.7 

3.7 
3.5 
3.3 
3.0 
2.9 

2.5 
2.4 
3.0 
3.0 
2.6 

2.4 
2.1 
2.0 
1.8 
2.3 
2.6 

0.3 
.3 

1.0 
.6 
.6 

.8 
.6 
.5 
.4 
1.0 

1.3 

1.0 

.9 

.7 

.5 

.5 
.6 
1.2 
1.7 
1.0 
1.0 

2.8 
2.6 
3.0 
3.3 
3.2 

6.2 
4.6 
3.6 
3.4 
3.0 

2.6 
2.2 
2.0 
2.0 
1.6 

4.3 
3.2 
2.8 
2.2 
2.1 

2.0 
2.0 
1.9 
1.8 
1.6 

1.5 
1.4 
1.4 
1.3 
1.3 
1.2 

0.9 

.7 

.6 

2.5 

1.9 

1.0 
.7 
.4 
.4 
.4 

1.0 
.8 
.6 
.3 

2.2 

4.0 
3.3 
2.0 
2.0 
1.8 

1.0 
.9 
.9 
.9 
.8 

.7 
.7 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.9 
1.7 
2.0 
1.5 
1.2 

.9 
.8 
.7 
.5 
.5 

.5 
.5 
.5 
.4 
.4 

2.3 
2.2 
2.2 
2.0 

1.8 

1.6 
1.5 
1.3 
1.1 
.9 

.8 
.7 
.6 
.5 
.4 

.3 
.2 
.4 
.4 
.3 
.3 

.4 
.4 
.4 
.3 
.3 

.3 

.2 

.5 

1.4 

1.6 

1.5 
1.4 
1.3 
1.1 
.9 

.8 
1.2 
1.3 
1.2 
1.0 

.8 
.8 
.7 
.7 
.7 

.6 
.6 
.5 
.4 
.4 
.7 

0.8 
.7 
.6 
.6 
.6 

.6 

.6 

.9 

1.5 

1.3 

1.1 
1.1 
1.0 
.9 
1.6 

3.1 
4.8 
3.8 
2.4 
2.2 

.7 

.7 

.8 

1.5 

1.5 

2.0 
2.0 
1.6 
1.4 
1.3 

1.2 
1.2 
1.2 
1.2 
1.0 

1.0 
1.0 
1.0 
1.5 
1.4 

1.3 
1.2 
1.1 
1.0 
1.0 

1.0 

1.0 

.9 

.9 

.9 

1.6 

12 

1.4 

13 

1.2 

14 

1.2 

15 

1.1 

16 

2.4 

17 

4.3 

18 

4.5 

19 

3.8 

20 

3.0 

21 

4.9 

22 

23 

5.8 
5.8 

24 

5.2 

25 

3.8 

26 

3.0 

27 

•2.6 

28 

2.2 

29 

2.2 

20 

2.6 

31 

4.0 

1903. 
1 

.9 

2 

.9 

3 

.8 

4. .  .  .  ; 

.7 

5 

,7 

6 

.7 

7 

.7 

8 

.7 

9 

.7 

10 

.7 

11 

.7 

12 

.6 

13 

.6 

14 

.6 

15 

.6 

16 

.6 

17 

.6 

18 

.6 

19 

.6 

20 

.6 

21 

.7 

22 

1.3 
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1.3 

24 

1.0 

25 

.9 
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27 

.9 
.9 
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.9 
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Rating  tobUt/or  Coota  River  at  Ratite. 
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MOBILE   DKAINAGE   BASIN,  STREAM   FLOW. 
Rating  labUi/or  Cooia  River  at  Rome — Continued. 
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WATER  BSSOUBCIBB  u. 


Eninia)^  monihly  digrtiaTge  of  Cooxa  Rvoer  nl  Rwm»— ^w^    y^^^" 


OOSTANArLA    RIVEK    AT    RE8ACA, 


This  station  ia  located  at  the  bridge  of  the  Western  and  At) 
Railway,  in  the  town  of  Resaca,  800  feet  south  of  the  depot  it  ■ 
United  States  Weather  Bureau  station  at  which  the  gage  readinm. 
maintained  for  half  the  year  only.  During  the  years  1896  to  isi 
inclusive,  the  United  States  Geological  Survey  maintained  thegaee 
'•">  ither  half  of  the  year,  making  the  gage  height  record  comnh 
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for  other  years  only  the  half-year  records  of  the  Weather  Bureai 
MP  arailable.  No  estimates  of  discharge  were  made  from  1901  unti 
Ibe  begimiing  of  1905,  when  the  station  was  reestablished. 
The  channel  is  slightly  curved,  the  same  curve  extending  about  30< 
ket  above  and  below  the  bridge.  The  ciurent  is  moderate,  becomin] 
nther  sluggish  at  low  water.  The  right  bank  is  rock  at  the  edge  of  th 
water,  and  has  a  solid  stone  abutment  and  railroad  embankment  abov 
t%fa-water  level.  The  left  bank  is  low,  cultivated,  and  overflows  dur 
ing  high  water  480  feet  to  the  end  of  the  trestle.  The  bed  of  the  strear 
m  comi>osed  of  rock  near  the  right  bank,  but  other  parts  appear  to  b 
wndy;  to  the  left  of  the  pier  it  is  nearly  filled  up  with  logs  and  brush 
lliere  is  one  channel,  broken  by  one  pier  at  ordinary  water. 

Discharge  measurements  are  made  from  the  downstream  side  of  th 
iron  bridge,  which  consists  of  three  spans  of  120  feet  each,  and  480  fee 
of  trestle  approach  at  the  left  bank.  The  left  span  of  the  bridge  i 
entirely  outside  of  the  river,  except  at  high  water.  Measurements  ar 
also  made  from  a  boat  at  the  ferry  about  200  feet  above  the  bridge 
where  the  section  is  somewhat  better.  The  initial  point  for  sounding 
IS  the  end  of  the  bridge  at  the  right  bank,  downstream  side. 

Gage  heights  are  observed  from  the  United  States  Weather  Bureai 
gage,  which  is  a  heavy  timber  attached  vertically  to  the  downstrean 
ade  of  the  center  pier  of  the  bridge.  Bench  marks  were  established  a 
follows:  (1)  The  top  of  the  downstream  end  of  the  second  crossbean 
from  the  right  bank;  elevation,  38.94  feet.  (2)  A  cross  mark  on  th< 
top  of  the  limestone  bowlder  on  the  north  side  of  the  river,  about  13i 
feet  from  the  end  of  the  railroad  bridge  and  40  feet  west  of  the  railroac 
track;  elevation,  34.23  feet.     Elevations  refer  to  the  datum  of  th 

gage- 

Discharge  meamrements  of  Oostanaula  River  at  Resaca, 


1896. 

July  27 

August  19 

October  13 

1897. 

M*y25 

M*y29 

Jane  23 

September  23 

.Vovember  14 

December  24 

December  30 

1808. 

lUy21 

Jaly2» 

AngUMiTO 

Apgast27 

1890. 
Aprfl26 


Di8-     I 
chargf^.  || 

Sec-ft. 

1,133 

492 

001 


1,535 

1,389 

972 

406 

510 

4,642 

1,630 


Dato. 


Gage 
h("ight. 


1,100 
2,567 
1,811 
2,397 


5,146 


1899,  Feet. 

May  20 4. 15 

Juno  9 3.10 

J  u  no  2 1 ,  3 .  a5 

October  14 1. 75 


April  30 

May  15 

May  25 

December  11 


1900. 


1904. 


September  26  a. 
Novemb<»r  25  a. 
December  21 . . . 


March  14. 

June  7 

September  20. 


1905. 


8.00 
3.  GO 
3.75 
4.30 


.95 
1.57 
1.79 


5.10 
3.30 
1.91 


Dis- 
charge 

Sec-ft. 
1,6; 
1,1- 

i,oe 

64 


5,11 
l,4t 
1,55 
1,91 


24 

42 
3« 


2, 

1,32 

5{ 


a  Made  at  different  sections. 
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Dctily  gage  height^  in/eety  of  Oostanaula  River  at  Resaca — Continued. 


Day. 

Jan. 

1898. 

2.6 

2.8 

3.0 

2.85 

2.75 

2.7 

6.85 

6.7 

6.85 

5.85 

6.3 

6.5 

5.1 

4.7 

8.9 

10.65 

9.0 

7.3 

7.a5 

8.8 

17.1 

16.0 

13.65 

8.2 

6.05 

5.5 

1899. 

5.1 

5.0 

4  5 

4,2 

4.1 

4.5 

7.5 

.............. 

9.35 

8.8 

6.2 

5.85 

6.0 

5.8 

5.3 



5.5 
5.15 

6.1 

6.25 

5.65 

5.1 

4.85 

4.7 

4.5 

4.55 

5.5 

5.3 

4.8 

4.55 

4.4 

42 

6.1 

1900. 

(a) 



(o) 

(«) 

2.7 

2.6 

2.4 

1    2.5 

Feb. 

Mar. 

3.8 

2.9 

3.8 

2.75 

3.7 

2.7 

3.55 

2.65 

3.45 

2.65 

.3.4 

2.65 

3.3 

2  6 

3.3 

2.6 

3.15 

2.7 

3.1 

4.1 

3.05 

8.15 

2.9 
2.9 
3.0 
3.0 

3.0 

2.95 

2.9 

2.8 

2.8 

2.7 
3.0 
3.25 


11.0 
8.8 
7.95 

16.0 


2 
6 
0 
7.4 
9.3 


Hi, 
9. 
8, 


21.9 

10.4 

25.5 

9.4 

26.5 

7.5 

25.3 

6.8 

22.2 

6.6 

15.8 

6.4 

8.2 

6.1 

7.0 

6.0 

6.35 

8.0 

6.7 

16.0 

6.7 

22.0 

12.1 

28.6 

11.4 

27.3 

10.2 

26.6 

9.55 

26.2 

8.1 

27.3 

8.2 

25.2 

a65 

21.1 

7.7 

17.0 

6.9 

11.0 

6.4 
17.6 
20.2 


3.1 
3.0 
3.0 
3.1 
4.3 

4.2 
3.7 
3.5 
5.6 
9,1 


9.4 
5.95 
5.35 
4.6 

4.1 

3.85 

3.6 

3.45 

3.55 

3.95 
3.5 

a3 

6.0 
11.85 
12.5 


9.0 

8.6 

7.9 

11.65 

11.4 

11.4 


6.0 
7.3 
6.8 
5.9 
5.4 


6.5 
6.2 
6.0 
6.1 
6.0 

5.8 
5.6 
5.4 
6.4 
8.6 

8.7 
7.0 
6.3 
5.8 
5.5 


5.8 
5.4 
5.3 
5.6 
6.3 


le. 

July. 

Aug. 

0 

2.2 

4.3 

0 

2.5 

4.1 

9 

4.76 

3.7 

9 

2.9 

3.4 

85 

3.2 

3.7 

Sept.  I  Oct 


3.5 
2.8 


3.85 


2.9 
2.6 
2.1 
2.2 
3.4 

3.7 

2.75 

2.4 

2.1 

2.0 

1.9 

1.75 

1.9 

1.8 

2.2 

3.2 

3.4 

5.3 

5.25 

4.2 

5.2 


7.15 
6.7 
5.4 
4.75 
3. 85 

3.4 
4.0 
3.2 
4.3 
4.0 

3.35 
5.3 
3.5 
2. 95 
2.9 

3.45 

4.65 

3.  75 

2.8 

2.6 

2.ti5 


19.2 

17.1 

11.6 

7.0 

5.4 

5.0 
4.6 
4.4 
3.95 

3.8 

3.7 

3.5 

3.35 

3.2 

3.1 

3.0 

3.0 

5.35 

4.7 

4.4 

4.3 
3.0 
-2.9 
2.8 
2.7 


22.0 
23.3 
21.75 
16.7 
6.9 

5.65 

5.15 

4.7 

4.55 

4.3 

4.1 
4.0 
8.0 
9.5 
6.3 

5.0 

5.0 

5.85 

4.9 

4.4 

4.25 
4.4 

4.2 
4.0 
3.9 
3.8 


5.1 

6.0 

6.9 

5.2 

11.3 

5.0 

15.5 

4.8 

14.2 

4.6 

6.8 
5.7 
5.5 
5.3 

4.8 

4.6 
4.4 
4.0 
3.9 

3.8 


3.3 
3.5 
4.0 
5.5 
5.0 

I.  4 

7.9 
13.0 
10.8 

7.5 


Nov. 

Dec. 

3.45 

6.2 

3.8 

5.4 

3.9 

4.9 

3.55 

4.6 

3.4 

4.3 

3.7 

4.2 

3.7 

4.0 

3.7 

4.0 

4.4 

4.0 

4.16 

3.7 

4.85 

4.1 

4.4 

6.75 

7.15 

6.0 

5.15 

7.8 

7.1 

5.95 

5.1 
4.8 
4.4 

4.6 
5.6 


1.8 

1.7 

1 

1.7 

1.7 


1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.7 
1.7 
1.7 
1.6 

1.9 
2.0 
1.8 
1.8 
1.8 

1.7 
1.7 
2.3 
2.8 
2.3 

2.7 
3.8 
3.4 
2.8 
2.5 


2.8 
2.9 
3.0 
4.6 
4.5 

3.7 
3.5 
3.0 
2.9 
2.8 


i 


3.6 
;v6 
3.7 
3.7 

4.7 

5.5 
4.9 
5.0 
5.3 
4.55 

4.25 

4.1 

4.0 

3.86 

3.8 

3.8 


2.3 

2.6 

2.6 

2.3 
*)  o 

2.1 
2.0 
2.0 
1.9 
2.0 

2.1 
5.1 
8.0 
6.4 
4.0 

3.6 
3.3 
2.8 
2.7 
3.5 

4.4 

3.6 
3.3 
8.1 
8.1 

6.0 
4.0 
3.8 
3.7 
3.6 
3.0 


4.5 
4.2 
4.0 
6.0 
8.6 

6.3 
8.0 
6.6 
6.0 
4.% 


a  Frozen. 
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Daily  gage  hrifiht.  in  feel,  a}  OtMawmla  Bixv  of  Acaora — Continued. 
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Daily  gage  height,  m/ttt,  of  OotlaTUada  River  at  Raaea — Continued. 


D.r. 

Jon. 

F.b. 

M»r. 

9.2 
6.S 

tl 

4.0 

Apr. 

May. 

11 

3.2 

*.3 

July. 
2.g 

Aug. 

Sept. 

Ij  If 

2.4       z.e 
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EMiTnaUd  moTUMg  ditcharge  o/Oostanaula  River  at  A«Mca— Continuad. 
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COOSAWATTEE    RIVER    AT   CARTERS. 


river,  which  is  formed  by  the  junction  of  EUijay  and  Cartecay 
it  Ellijay,  flows  in  a  southwesterly  direction,  joining  the  Cona- 
o  form  the  Oostanaula.     Its  drainage  area  is  for  the  most  part 
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luouiitainous  and  covered  with  forest  growth.  The  gaging  statioi 
established  August  15  1896,  by  M.  R.  Hall,  at  the  iron  highway  bi 
at  Carters,  Murray  County,  Ga.  Carters  is  at  the  head  of  naviga 
small  boats  running  to  Rome,  Ga.,  and  the  Coosa  River  below, 
at  the  foot  of  the  great  shoals  made  by  this  stream  in  cutting  thr 
the  Cohutta  Mountains.  The  channel  is  curved  for  1 ,000  feet  a 
and  500  feet  below  the  station.  The  current  is  swift  and  broken.  '. 
banks  are  high,  but  overflow  at  flood  stages.  The  bed  of  the  stre< 
of  gravel  and  is  not  liable  to  change.  Discharge  measurement: 
made  from  the  single-span  highway  bridge  and  its  approaches. 
initial  point  for  soundings  is  the  land  side  of  the  pier  on  the  right  I 
A  standard  chain  gage  is  attached  to  the  downstream  side  o 
bridge  in  the  third  panel  from  the  right  bank;  length  of  chain,  i 
feet.  The  observer  is  R.  P.  Messer,  who  reads  the  gage  once  a 
Bencli  marks  were  established  as  follows:  (1)  The  top  of  the  cylinc 
iron  pier  at  the  right  bank,  downstream  side;  elevation,  30.35 
(2)  The  top  of  a  stone  post  set  into  the  ground  on  the  north  side  a 
river,  about  800  feet  from  the  end  of  the  iron  bridge  and  on  the 
side  of  the  road  leading  toward  Carter's  mill;  elevation,  22.15 
Elevations  refer  to  the  datum  of  the  gage. 
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Daily  gage  height^  infeet^  of  Coosawattee  River  at  Carters. 
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Daily  gage  height,  in  feet,  of  Coo$awatt4e  Rii^er  at  Carters — Continued. 
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1.8 

LO 

.  i 

.9 

l: 

I  15.  K 

3.5 

(i.0 

ao 

1.0 

1.4 

1.7 

LO 

.05 

.9 

I: 

14.0    1 

0.1 

5.8    , 

2.9 

oo 

1.45 

1.6 

.95 

.65 

.Jv". 

LJ 

r 
1 

1 
i:i2 

4.8 

5.5    , 

2.9 

2.0 

1.4 

1.5 

LO 

.7 

.« 

u  • 

12.  5 

4.5 

5. 5 

2.8 

1.9 

1.3 

1.45 

.95 

.  • 

.h 

i: 

' 

KO    ' 

4.0 

4.8    . 

2.7 

1.9 

1.3 

1.5 

.9 

1.5 

.ii 

li 

* 

i     0.0 

.3.2 

4.0 

2.a'i 

1.85 

1.6 

1    1.5 

.9 

L2 

.9 

.7 

1 

('».  0 

1              1 

ao 

a  7 

2.0 

1.86 

1.5 

1.4 

.9 

LO 

.S 

.f 

1     5. 0 

a  5 

ao  ' 

2.6 

1.9 

1.5 

1.4 

,95 

.9 

.*» 

'.  i 

1 

'     4,0    1 

a  5 

a  5 

2.5 

a2 

1.4 

1.3 

.9 

.9 

.V 

:.4 

4.0    , 

4.0 

a  4  ' 

2,0 

ao 

1.4 

1.3 

.9 

.95 

.9 

It 

4.5    ' 

4.5 

ao 

2.0 

2.5 

1.4 

l.G 

.9 

.9 

1.0 

i« 

4.5    , 

10. 0 

ao 

2.5 

2.3 

i.a5 

1.5 

.85 

.9 

.H 

!* 

1 

1     4.0    1 

12.0 

ai 

2.5 

2  2 

1.3 

1.4 

.85 

.9 

.« 

1  '• 

.").  0 

10.  0 

4.0 

2.4 

2  1 

1.7 

1.2 

.85 

.9 

1.0 

1i 

' 

4.7 

0. 0 

4.0 

2.3 

2.0 

1.5 

1.2 

.8 

.85 

1ft-. 

« 1 

1 
J 

ao 

7.  5 

3.  75 

2.3 

1.9 

1.0 

1.15 

.85 

.85 

1.0 

•  1 

.1  5 

0.0 

•i  o 

2.2 

1.9 

1.8 

1.15 

.85 

.9 

11 

■  * 

I 

1 

4.0 

.1.0 

a  4 

2.  2 

1.8 

2.2 

1.1 

.8 

.9 

LI 

1  4 

... 

1 

3.  5 

8.0 

a  5 

2.3 

1.7 

ao 

1.1     ■ 

.S 

.9 

1.0 

1.4 

! 

.3.4 

7.0 

a  5 

2.2 

1.7 

2.5 

1.1 

.85 

.85 

.& 

li 

1 

;i5 

0.  5 

4.0 

2. 15 

1.7 

2.0 

LOR  < 

.85 

.<li 

1.0 

il 

1 

4.0 

5.  0 

0.0 

2.15 

1.0 

2.0 

1.05 

.8 

.8 

LO 

:i 

1 

5.  0 

5.  0 

5.0 

2.1 

1.0 

a  2 

1.1 

.8 

.8 

L2 

p 

1 

l.V  (t     1 

5.  2 

4.0 

2.1 

1.5 

ao 

LI 

.8 

.75 

LI 

i.J 

7.0 

4.S 

4.0 

2.05 

1.5 

ao 

1.05 

.8 

.8 

LO-I 

i; 

. 

4.5 

a  7 

2.05 

1.4 

2.2 

1. 15 

.75 

LO 

1.0 

l: 

4.0 

a«. 

2.0 

1.45 

1.9 

1.2 

.8 

LO 

LO 

u 

4.4 

2.0 

2.0 

1.1 

.9 

^  m 

1.4 

ao 

3.  1 

2.4 
2.4 

2.7 
2.  0 

1.9 
2.0 

as 
a  5 

2.0 
2.0 

• 

1.4 

am         -  -  ■ 

1.3 

2.7 

2.  ■*< 

2.  5 
2.  <V 

2.  5 
2.4 

2.0 
2  0 

5.0 
4.K 

1.9 
1.9 

«  i 

*■ 

1.4 

1.5 

I  5 

1.  75 

4.  75 
4.0 

5.  2 
.VO 
4.0 

ai 

2.0 

ao 

2  0 

2.  5 

2.  U 
2.  i\ 
2.  5 
2.  ti 
2.7 

4.0 
5.0 

ao 

2.  5 

2.3 

2.  2 
2  2 
'i) 
2.4 
2.  2 

2.  0 
1.0 
1.7 
1.7 

2.1 

2.2 
.VO 

ao 

5.0 
4.5 

ao 

2.2 
2.0 
2.4 

4.0 

as 
ao 
a6 
a  4 
a5 

a4 

33 

ao 

2.8 

1.8 

1.7 
1.7 
L7 
1.6 
1.6 

L6    , 
1.6 

L5    I 
1.5    ! 

L4 

L5 
L.i 
Lf 
1  6 
L5 

1.5 
L4 

L4 

l» 

1.7 

i: 

'     l.s 

j.t 

2  0 

L* 

4.  I 

L« 

2.  5 

Li 

2.  5 

L4 

\5 

•.4 

2^).  5 

Li 

.5.4 

I* 

4.0 

2.  S 

2.0 

1.8 

2.0 

2.0 

L4 



L3 

IT 

3  2 

2.  5 
2.  5 

2.7 

2.  S    ' 

1.8 
2.  I 

ao 
ao 

2.6 
2.4 

1.4 

1.5 

L3 
L4 

It 

2.  S 

I* 

2.7 

ao 

ao   , 

2.0 

a  4 

Z2 

1.5 

L4 

11 

2.5 

1.  •» 

.1  5 

1.0 

5.0 

2.0 

L5    i 

L4 

41 

2.  2 

4.0 

!>.     f 

1.8 

5.0 

2.0 

1.6 

...... .1 

L3 

i: 

1 
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Daily  gage  height  j  in  feet,  of  Coosawattee  River  at  Carters — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

;  Oct. 

1 

Nov. 

Deo. 

1900. 

2.5 
2.2 
2.0 
2.0 
1.9 

L8 
1.8 
L7 
1.6 
1.5 
LS 

ai 
ao 

2.5 
2.5 
2.4 

2.2 

2.1 

2.1 

2.05 

2.0 

16.5 
6.0 
6.0 
5.0 
4.1 

a  6 
a  2 

ao 
ao 

2.5 

2.5 
2.7 
2.8 

ao 
ao 

2.6 
2.6 
2.4 
2.4 
2.5 

as 

9.0 
7.0 
6.0 
5.0 
4.0 

ao 

2.9 
2.9 
2.8 
2.8 

2.7 
2.7 
2.8 
2.8 
2.7 

2.6 
2.6 
2.5 
2.6 
2.5 

2.4 
2.5 
2.5 
2.4 
2.4 

ao 

a2 

ai 

aos 

ao 

ao 

2.9 
2.5 

4.0 

ao 

6.75 

6.0 

8.5 

5.0 
4.0 
4.0 
6.5 
5.2 

5.0 
4.6 
4.0 

as 
a  2 

ao 
ao 
ao 

2.9 
2.9 

2.8 
2.8 
2.6 
2.6 
2.5 

2.4 
2.5 
2.4 

11.0 
9.0 
7.5 
5.0 
4.0 

a  9 
as 
as 
a  7 
a  7 

a  6 

3.6 

as 
a  4 
a  4 

as 
as 
a  5 
a  6 
a  7 

as 

4.0 
4.0 

as 
a  6 

as 
ao 

2.9 
2.5 
2.0 

5.0 

a6 
as 
ai 
ao 

2.8 

2.S 
2.2 
2.2 
2.3 
2.2 

2.3 
2.3 
2.2 
2.1 

4.8 

a  6 
a  2 
ao 

2.8 
2.7 

2.6 
2.5 
2.6 
2.7 
2.6 

2.6 
2.5 
2.7 
a  2 
14.65 

18.3 
9.0 
7.0 
7.0 
6.0 
6.2 

15.0 

15.0 

10.0 

9.0 

8.0 

6.5 
5.0 
4.0 

as 
as 

a  9 

3.8 

a  7 
as 
a  4 

6.4 
6.2 

as 

4.7 
4.4 

3.4 

as 
as 
as 
as 

4.6 

as 
ao 

2.9 
2.8 

2.7 
2.8 

ao 
ai 
ao 

5.0 

ao 

6.0 
5.0 
4.5 

4.5 
4.2 
4.0 
a  9 
a  9 

as 
as 
as 
a  2 

4.6 

4.2 
4.0 
4.0 
12.0 
7.0 

6.0 
5.0 
4.1 

as 
a  7 

as 
a  4 
a  2 
ao 
ao 

4.0 

a  9 
as 

4.0 

as 

a  4 
a  6 
as 
a  7 
a  4 

as 
as 
as 
a  2 
a  2 

ai 
ai 
a  2 
ao 

2.9 

2.9 
2.S 
2.9 
2.9 
2.9 

L7 
1.7 
LS 
L9 
2.0 

2.1 
2.0 
1.9 
LS 
LS 
L9 

ao 

2.9 
2.9 
2.8 
2.8 

2.6 
2.6 
2.5 
2.5 
2.4 

2.4 
2.3 
2.4 
2.5 
2.4 

2.5 
2.5 

ao 
ao 

4.0 

19.5 

12.0 

8.0 

6.0 

5.0 

5.0 
4.5 
4.5 
4.4 
4.2 
4.0 

ao 
ao 

2.9 
2.7 
2.5 

2.7 
2.6 
2.5 
2.4 
2.4 

2.4 
2.3 
2.3 
2.2 
2.2 

2.3 
2.3 
2.5 
2.3 
2.2 

2.4 
2.2 
2.1 
2.0 
1.9 

4.2 
4.7 
4.5 
4.0 
5.0 

&0 
6lS 
6.0 
4.6 
4.0 

6.0 

as 

3.6 
a  4 

as 

ai 
ao 
a  2 
a  2 
a  4 

as 

4.0 
4.5 
5.0 
5.2 

4.8 
4.0 

as 
ao 

2.8 

2.6 
2.6 
2.5 
2.5 
2.4 

2.4 
2.6 
2.6 

ao 
z.sr 

1.7 
1.7 
1.8 
1.8 
.1.8 

1.7 
1.9 
2.5 
2.3 
L8 

L7 
1.7 
L6 
1.6 

L7 

1.8 
1.7 
1.5 
1.5 
L4 

L4 
1.5 
1.5 
1.6 
L6 

2.0 
L9 
LS 

ao 

2.2 

as 

5.2 

a2 

2.4 
2.3 
2.2 

as 
a  2 
ao 

2.8 
2.S 

2.6 

ao 

2.8 
2.6 
2.6 

2.5 
2.4 
2.5 
2.4 
2.3 

2.2 
2.0 
1.8 
1.6 
1.8 

2.0 
2.2 
2.3 
2.0 
2.0 

2.0 
1.9 
L8 
L7 
1.6 
1.5 

1.7 
1.7 
1.6 
1.6 
1.6 

1.6 
L7 
LS 
LS 
1.5 

1.6 
1.5 
1.5 
1.4 
L4 

1.3 
L3 
1.3 
1.2 
1.2 

1.2 
1.2 
LI 
1.1 
LI 

L6 
LS 
2.0 
2.5 
L9 

1 
1 

L3 
L4 
L4 
L6 

a6 

5.0 
4.0 
2.5 
L5 
LS 

a2 

1 

2.6 

2.7 

2L6 

2.6 

2.5 

2.4 

2.3 

2.4 

2.6 

2.6 

1901. 

L7 
2.0 
2.1 
2.5 
5.0 

4.5 

ao 

2.5 
2.0 
2.25 

2.0 
2.5 

ao 

9.0 
4.5 

5.0 
4.5 
5.0 
5.0 
6.0 

17.0 

15.0 

10.0 

8.0 

7.0 

6.5 
6.t 
4.0 
4.0 
4.2 
4.0 

.9 
.8 
.9 

.8 
.8 

.9 
.9 
.8 
.8 
1.0 

2.1 
1.8 
LS 
LO 
.9 

.9 

.9 

LO 

.9 

.8 

.9 
LO 
.9 
.8 
.8 

a7 

s.5 

ao 
ao 

2.7 

2.6 
2.5 
2.5 
2.4 
2.4 

2.6 
2.7 
2.5 
2.5 

ao 

19.0 
7.0 
4.5 
4.0 

as 

as 
a  4 
a  2 
ai 
ao 

ao 

2.9 
2.8 
2.6 
2.7 

.9 
.8 

LO 
.9 

LO 

.9 
.8 
LO 
.9 
.8 

.8 
2.0 
1.5 
LI 

.9 

.? 

.8 

.9 

L9 

1.1 

.9 

.9 

1.0 

1.2 

2.6 
2.6 
2.6 
2.5 
2.4 

2.4 
2.3 
2.2 
2.2 
2.1 

2.1 
-2.0 
2.0 
2.0 
L9 

L9 
LS 
LS 
LS 
L9 

1.9 
1.8 
1.8 
1.7 
L7 

1.8 
LS 
1.8 
1.8 
1.9 
L9 

LO 

LO 

.9 

.9 

LO 

.9 

.8 
.8 
.8 
.9 

L4 
LO 
.9 
2.5 
L4 

L2 
.9 
.9 

.8 
.8 

.8 
.9 
.9 
.8 
.8 

LS 
L7 
L7 
1.7 
LS 

LS 
L7 
LS 
L9 
LS 

LS 
L7 
L7 
1.8 
LS 

L9 
LS 
L9 
1.9 
1.8 

1.8 
1.9 
1.9 
2.0 
2.0 

2.1 
2.0 
1.9 
1.8 
LS 

.7 

.7 

1 
if 

1.0 

2.0 

L7 

.9 

.9 

.8 
.7 
.7 
.S 
.8 

.7 
L6 
1.5 
LI 

.9 

.9 
1.0 
1.2 
LS 
6.5 

2.0 

2.3 

2.6 

2.6 

2.6 

2.S 

2.9 

3.0 

3.1 

3.0 

2.9 

2.9 

3.0 

13.0 

9.0 

6.0 

4.5 

3.0 

2.9 

2.9 

2.S 

2.S 

3.0 

2.9 

3.0 

ai 

5.5 

9.0 

21.6 

13.0 

11.0 

I9Q2. 

2.5 

3.0 

5.0 

4.0 

3.0 

2.0 

1.3 

1.7 

1.6 

1.4 

1.2 

1.1 

1.1 

1.0 

1.0 

ao 

2.0 

LS 

1.7 

1.6 

6.5 

4.0 

2.5 

2.0 

L7 

292 


WATEB  BE80UBCE8  OF  OEOBOIA. 


Daily  gage  hngM,  in  feet,  of  CooiawaUee  River  at  CarUrw — Continued. 


Day. 


26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

ti. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
30. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

r». 

7. 

8. 

9. 

10. 


11. 
12. 
l.H. 
14. 
15. 

ir.. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2.1. 

20. 
27. 
28. 
29. 
30. 
31. 


1902. 


1903. 


1904. 


Jan. 

Feb. 

2.4 

8.5 

2.6 

4.0 

2.5 

23.0 

2.0 

2.9 

3.5 

1.7 

2.0 

2.0 

2.5 

2.5 

3.0 

2.0 

lao 

1.6 

9.0 

Har. 


3.3 
2.7 
2.4 
2.1 
2.0 

2.0 
1.9 
2.0 
1.9 
1.8 

1.8 
1.7 
1.7 
1.6 
1.6 

1.5 
1.5 
1.5 
2.5 
2.2 
2.0 


1.2 
1.1 
1.4 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
'     1.1 

1  1.3 
1.3 

I  1.3 
1.3 

,     1.2 

1.3 
2.8 
1.9 
1. 5 
1.4 


1    1.6 

1.5 

1.4 

1.4 

1.2 

1.4 

4..^'> 
;io 

2.3 
2.0 

1.7 

l.(> 

1.5 
1.5 
1.5 
1.5 


7.0 
8.0 
7.0 
6.0 
6.0 

9.0 
6.5 
i.1 
4.0 
4.0 

ia5 

9.0 
6.0 
4.2 
4.0 

3.5 
3.3 

a2 

3.1 
3.0 

2.9 

a4 

21.5 


I 


1.5 
1.5 
1.5 
1.5 
1.4 

1.3 
1.4 
2.8 
2.0 
1.8 

1.6 
1.5 
1.5 
1.4 
1.7 

1.7 
l.fi  I 
1.6 
3.4  ' 
3.0 


2.3 

4.8  I 

3.5 

2.  4 
•>  o 

2.1 
2.0 
1.8 
1.8 


8.4 
3.5 
4.2 
18.0 
5.0 
4.7 


0.2 
5.4 
4.6 
4.1 
4.1 

5.0 

a7 

5.9 
4.6 
5.1 

8.9 
4.8 
4.3 
4.2 
4.0 

3.8 

a7 

3.4 
3.4 
3.3 

4.3 
6.1 
18.2 
&1 
5.2 

4.6 
4.2 
4.4 

6.4 

21.0 

7.8 


1.7 
1.7 
1.7 

a5 

3.75 
3.0 

ao 

2.5 
2.2 
2.1 

2.0 
1.9 
1.8 

4.8 
2.8 

2.2 
2.1 
2.0 

1.8 
1.8 

1.8 
2.0 
5.2 
3.8 
2.9 

2.8 
2.8 
2.6 
2.5 
2.4 
2.3 


Apr. 


I 


2.8 
2.8 
2.8 
2.9 
3.0 


&0 
5l2 
4.9 
5lO 
4.4 

4.2 

4.1 
&0 
4.1 
4.2 

4.0 
3.8 

lao 

5.4 
4.8 

4.4 

4.1 
3.9 
4.0 
4.0 

3.9 

a9 

3.8 
3L8 
3.7 

3.7 
3.6 
3.5 
3.6 

as 


2.2 
2.2 
2.1 
2.0 
1.9 


1.8 
1.8 
1.8 
1.7 
1.7 

4.0 
2.5 
2.0 
1.8 
1.7 


M*y. 


1.9  I 
1.9 
4.0  I 

ao; 

2.5  ■ 

2.3  I 
2.2  I 
2.0 
1.9 
1.9 

I 
1.9, 
1.8  ' 
1.8  I 
1.8  ' 
1.8  I 


I 


S.0 
2.0 
1.0 
1.0 
1.8 
1.8 


a4 

Z.2 

ai 
ao 

2.8 
2.8 
2.7 
2.7 
2.7 

2.6 
2.6 
2.5 
2.5 
2.4 

2.5 
2.5 
2.5 
2.4 
2.4 

2.6 
2.4 
2.4 
2.5 
2.6 

2.0 
2.4 
2.3 

ao 
a5 

5i0 


1.7 
1.7 
1.7 
2.0 
1.8 

1.7 
1.7 
4.45 

ao 

2.0 

1.8 
1.7 
1.7 

1.7 
1.6 

1.6 
1.6 
1.6 
1.5 
1.5 

1.5 
1.5 
1.4 
1.4 
1.3 

1.3 
1.3 
1.2 
1.2 
1.2 

a7 


June. 


1.5 
1.4 
1.4 
1.5 
1.6 


4.5 

ao 
a2 
ao 
as 

as 

4.2 

as 
ae 
ao 

4.7 
4.2 

as 
a4 
ao 

X8 

as 
a4 
a2 

2.2 
2.0 
2.1 
2.2 

ao 
as 

4.0 

ao 
ao 

2.0 


ao 

1.8 
1.5 
L3 
1.2 

ai 
ao 
ao 

L8 
1.6 

1.8 
1.3 
1.2 
1.2 
1.2 

1.2 
LI 
1.1 
1.1 
1.0 


July. 


ao  ■ 
ao 

1.5  I 
1.2 
1.0  I 


1.0 
1.0  I 
1.2 
1.2 
L8 


1.0 
1.0 
.0 
.0 
.0 
.9 


ao 
as 
a4 
a8 
as 

a2 
ai 
ao 
a2 
as 

as 
ao 
ao 
ao 

4.2 

as 
as 
ao 
as 
a4 

as 
a2 
ai 
a2 
ai 

ao 
ao 
a2 
ai 
a2 
a4 


Ll 
LO 
LO 
1.0 
LO 

L4 
LS 
LS 
LS 
L'2 

LO 

ao6 

L7 
L2 
LO 

LO 
L8 
LS 
LO 
LO 

.0 

LS 
LS 
LO 
LO 

LO 

.0 
LI 
LO 
LO 

.0 


Aug.  I  Sept. 


Oct.  '  Kot. 


as  (    2.0 


as 
a2 
ai 
as 
a4 

as 
a2 
ai 
ai 
ao 

a2 

ai 
ao 

LO 
L8 

L7 
LO 
LS 
L4 
L4 

LS 
L3 
L2 
L2 
L2 
LS 


ao 
ao 

LS 
LS 
L6 

L2 
LI 
LO 

ao 

LS 

L4 
LS 
Ll 
LO 
LO 

LO 

LO 

LO 

.0 

.0 

.0 
.8 
.8 
.8 

.0 

LO 
.0 

LO 
.9 
.9 
.8 


1.3 
LS 
1.2 
L2 
1.15 

LI 

1.06 

1.06 

1.1 

1.2 

1.0 
L4 
LS 
1.2 
Ll 

Ll 

Ll 

LOS 

Ll 

Ll 

LOS 
LOS 
LOS 
LOS 
LOS 


8 


.0 

1.3 

1.0 

1.1 

1.4 

.9 

1.1 
.9 

.9 

aa 

1.3 

as 

1.2 

a4 

1.2 

as 

L2 

a4 

1.2 

as 

.7 

.  i 

.8 
.8 
.8 


LO 
LO 
LO 
LO 
LO 


4.3 
4.0 
15 
10 
15 


L2 
L3 
L4 
1.3 
L2 


.0 

1.} 

.0 

Ll 

ao 

Ll 

L4 

LOS 

L2 

LOS 

.5 

.5 

.5 

.4S 

.45 

.45 

.45 

.45 

.4 

.4 

.4 
.4 
.4 
.4 
.4 

.4 
.4 
.4 
.4 
.4 

.4 
.4 
.4 
.4 
.4 

.4 
.4 
.4 
.4 
.4 
.4 


LO 

1.05 

LO 

LO 

1.0 

LOS 

L6 

LS 

L2 

1.2 

Ll 

LOS 

LO 

LO 

LOS 


Ll 
Ll 
LO 
LO 
Ll 
L2 


L} 
L3 
Ll 
Ll 
LI 

1.2 

as 

16 
14 

10 

1.9 
L7 
L4 
L3 
L3 

LS 
L2 
L3 
L3 
Ll 


.4 
.4 
.4 

.7 


.1 

.5 

.5 
LS 


I 

1 

ll 


.6  H 

.5  H 

.5  " 

.5  a 

.5  i: 

Vi| 

.4  It 

.4  L» 
.4  .    • 

.4  • 

.4 
.4 

.4 


.1 
J 
I 

.1 
J 

.1 
I 


.4 

.5 
.6 

:l  I. 
•  11 

41 
11 

11 
U 


UOBILE   DBAINAOE   BASIN,  STREAM   FLOW. 
DaU^  gagt  height,  in  feet,  of  CooiawatUe  Rivtr  at  Cortera— Oontinued. 


Day. 

Jao. 

Feb. 

War. 

Apr. 

M»y- 

Jane. 

July. 

AdB. 

8^t. 

Oct. 

Not. 

Deo. 

IMS. 

1.3 

11 

1.3 

11 

.S 

.0 

.s 

1  .0 
.0 

eio 

2:0 

Is 

!;! 

lis 

5:! 

ii 

:o 

.w 
is 
I'.a 

aio 

lis 

2:3 
3:0 

ii 
1 

3.4 
1.3 

i.i 

1 

.0 

t 

lis 

!■! 

ii 

lis 

ii 

2:0 

3.0 

i 

'.1 

\ 

1.6 

i.* 

\.3i 

1 

ii 

•! 
i-i 

2:0 

ii 

1.3 

aio 

l.B 

11 
liis 

lio 

lie 

lio 
3.0 
lis 

1:4 
lis 

,1:3 
.1 

.2 

.2 

I 

i 

IS 

J 
( 
* 

s 

! 
J 

i 
1 

AoCinjf  tablet  for  Cootawattee  River  at  Carter*. 
AUOOST  IT,  uea,  to  DECBMPER  31,  I8»T.' 


#,. 

Dl»- 

l^r 

,,»,. 

».. 

Dii- 

Fetl. 

^"llK- 

F«. 

^rs£- 

871 

JAN 

AR 

Y  1  TO  DECEMBER  31,  IMG.t 

m        a 

ffll 

3  10 

10 

S 

628              2 

W 

3.W 

721            3 

Ibmre  ffweneiglit  SJn  teet  tlie  tab! 


k%  1>  tU 


WATEB  BESOUBCBB  OF   QEOBOIA. 
Rating  UibUs  for  Cootav-itttte  River  at  Carter* — Continued. 

JANUARY  1  TO  DECEH6ER  31.  1 


Dis- 
charge. 

^l^f,. 

ctu 

'"^t 

F««. 

Sic 

310 

2.80 

1 

4S7 

3  10 

1. 

rtn 

3  liO 

1, 

J  <n 

977 

),  TO  DECEHBER  31,  ia01> 


100 

3M 

W 

a.«i 

l.'.IKI 

1^330 

AilV  1,  IWl,  TO  UECEUBER  SI.  IVO.' 


I'AItV  1  TO  OECEUBER  31,  U 


,068 

a.  00 

600 

I,S50 

d  Above  g^te  hi^ht  S.OO  lecl  this  talile  Is  Ihe  sa 


MOBILE   DRAINAGE   BASIN,  STREAM   FLOW. 
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Rating  tables  for  Coosawattee  River  at  Carters — Continued. 

JANUARY  1  TO  DECEMBER  31    1905.a 


!     Gage 
height. 

Dis- 

Gage 
height. 

Dis- 

Gage 
height. 

'^eet. 

Dis-     , 

Gage 
height. 

Feet. 

Dis- 

charge. 

! 
Sec.-ft. 
325 

charge. 
Sec.-ft. 

charge,  j 
Sec.-ft. 

cJiarge. 

!     Feet 

Feet. 

Sec.-ft. 

0.90 

1.50 

560 

2.10 

830 

2.60 

1,070 

1.00 

360 

1.60 

605 

2.20 

875 

2.70 

1,120 

1.10 

400 

1.70 

650 

>        2.30 

920 

2.80 

1,170 

1.20 

440 

1.80 

695 

2.40 

970 

2.90 

1,220 

1.30 

480 

1.90 

740 

2.50 

1,020 

3.00 

1,275 

i        1.40 

520 

2.00 

785 

1 

o  Above  gage  height  3.0  feet  the  rating  ctirve  is  the  same  as  the  1904  table. 


Estimated  monthly  discharge  of  Coosawattee  River  at  Carters. 
I  Drainage  area,  531  square  miles.] 


Month. 


t  17-31 
aber.. , 

ZT 

iber... 
iber... 


1896.a 


1807. 


ry.. 
ary. 


Discharge  in  second-foot. 


Maximum.   Minimum.      Mean. 


Run-off. 


t 

ibor. 
;r... 
iber. 
ber. 


The  year. 


1898.6 


T-. 


t.... 
iber. 
•r... 

il)er. 
bei . 


Chcyo.ir. 


1899. 


iry. 


t.... 
ilwr. 
»r... 
iber. 
ber. 


'he  year. 


336 

583 

460 

3,211 

1,031 


2,033 
3,800 
14,022 
9,410 
1,940 
1,143 
5,600 
1,630 

3.>3 
1,031 

540 
1,630 


14,022 


4,690 

771 

3.670 

8,430 

79<) 

771 

1,624 

5,710 

8,226 

14,890 

1,200 

1 ,031 


14,890 


1,318 

9,994 

12,170 

3,3.% 

l,5(k> 

1.440 

1.440 

722 

3(k} 

537 

420 

4,282 


12,170 


267 
173 
188 
284 
480 


205 


313 
423 

722 
442 
313 
313 
541 
423 
499 
»»27 
.=>41 


313 


675 

1,031 

1,318 

1,318 

770 

495 

457 

363 

265 

240 

280 

310 


240 


307 
245 

284 
588 
684 


405 

710 

499 

1.092 

698 

2,908 

1,320 

1,852 

674 

959 

499 

633 

460 

787 

284 

496 

219 

259 

205 

293 

219 

263 

265 

444 

891 


•.»37 

(rOl 

t'>99 

1.470 

4.'iO 

491 

l,0<i2 

1,300 

2,150 

823 

689 


938 


853 
3,448 
3,224 
2,112 

i,(m 

750 
698 
476 
3a5 
3a5 
3i9 
691 


1,185 


Sec.-ft.  per 
sq.  raifo. 

Depth  in 

inches. 

0.58 

0.32 

.46 

.51 

.53 

.62 

1.11 

1.24 

1.29 

1.49 

1.33 
2.05 
5. 47 
3.48 
1.80 
1.19 
1.48 
0.93 
0.49 
0.55 
0.49 
0.83 

1.67 


1,76 


2.23 


1.53 
2.14 
0.31 
3.88 
2.08 
1.33 
1.71 
1.07 
0.55 
0.63 
0.55 
0.95 


22.73 


1.70 

2.03 

1.13 

1.18 

1.31 

1.51 

2.  76 

3.08 

1.06 

1.22 

0.86 

0.95 

0.92 

1.06 

1.99 

2.29 

2.45 

2.73 

4.06 

4.68 

1..55 

1.73 

1.30 

1.50 

23.96 


l.w 

1.84 

6.48 

6.75 

(i.06 

6.99 

3.97 

4.43 

1.94 

2.24 

1.41 

1.57 

1.31 

1.51 

0.89 

1.02 

0.57 

0.63 

0. 57 

0.66 

0.62 

0.69 

1.30 

1.50 

29.83 


o  estimates  for  1896  were  revised  on  the  basis  of  the  1897  rating  curve. 

timates  for  1898  have  l)een  revised  above  gage  height  5.0  feet  on  the  basis  of  the  1899  rating  curve. 
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WATER  BES0TTBCE8  OF  OBOBGIA. 


Estimated  monthly  discharge  of  CoomxwatUe  River  at  Cartwv-^-Continued. 


Dlaehaige  in  wcond-fert. 


Month. 


I 

I _     _ 

I  '  ~  'l 

< Maximum.'  Minimum,  i    Mean. 


1900. 

JHiiiiary i 

Fobniary ! 

Muifh ! 

April , 

May I 

J  lino i 

July i 

August  1-25 1 

\ovcmJM»r  4-;i0 

n«'einl»or i 

1901.  I 

.liiiuiHry ■ 

Fohniary ' 

Mn  iX'h , 

i^?V:;;::::::::::::::::::::::::::::::::::::::; 

June , 

July I 

August 1 

Septoinber i 

October i 

NovpinlM'f I 

Doccml>er > 

Th<»  you  r ' 

I 

1902.  ; 

Jumuiry 

Fobruary > 

March ■ 

April • 

May 

Jum» 

July: 

Augii.st 

Soptrinbor 

October 

Novi'inbor 

l>ecoinb«'r ■ 

I 

Tho  yea  r ' 

ld(». 

January 

Fi'linia'ry ' 

Ma  n-h. ' 

April 

May 

June 

July 

A  ugiist 

Sfptoinbrr 

Octo)»er 

Novenilwr 

Doci'inbcr 

Thy  year 

t 

1904. 

Jaiiua  ry 

Febriiarv ' 

Manh. . ". ' 

April ' 

May 

June 

July 

August ■ 

September 

Octol)er 

Noveinl»er 

December 

I 

The  year , 


3,900 
13,710 
4,350 
2.550 
1,127 
3,630 
2. 604 
1,022 
2,560 
2,010 


I 


14,790 
5,070 

14,070 
9,750 

16,960 
2,604 
1,455 

16,230 

12,630 

1.075 

815 

15,510 


16.050 


5,430 
15.510 
11.910 
1,875 
1,290 
1.02*2 
(i22 


365 
465 
765 
970 
622 
717 
670 
405 
455 
495 


S«c.-ft.pr  [ippcl 
sq.  mifc'.     Lvfep 


I 


765 
970 
815 
1.290 
917 
970 
535 
022 
970 
822 
822 
765 


912 

1.707 

1,&45 

1,394 

783 

1.747 

1.344 

632 

698 

837 


1,625 

1,871 

2.214 

2.306 

2.153 

1,538 

923 

2,778 

1.761 

783 

686 

2.089 


585  I        1,777  I 


970 

1,510 

1,465 

1,180 

070 

405 

310 


1.487 
2.022 
3.127 
1,437 
927 
614 


1.71 
3.21 
3.0» 
2.41 
1.47 
3.2» 
2.53 
1. 19 
1.30 
1.57 


3.0b 
3.52 
4.17 
4.34 
4.0i> 
2.90 
1.74 
5.23 
3.32 
1.47 
1.29 
5.06 


3.35 


2.80 
4.94 
5.89 
2.71 
1.75 
1.16 
a88 


815 

280 

■     360 

1     0.66  ' 

765 

1      280 

376 

1     0.71 

1.022 

1      250 

337 

0.63 

3.630 

250 

670 

1     1.27 

3.630 

345 

914 

1     1.72  '■ 

15,510 

260 

1,111 

2.09  '   ! 

1.455 

1 

4S0 

721 

1 
1.36 

14.4:10 

706. 

3.294 

6.20  > 

14,070 

1,465 

3,295 

6.20 

6,150 

1,566 

2,244 

4.33  ' 

2.550 

917 

1,172 

2.21 

3.846 

765 

1,631 

3.07  , 

fi.4:f0 

766 

1,233 

2.32 

1.022 

420 

729 

1.37  1 

575 

364 

408 

.77 

765 

310 

389 

.73 

1,180 

304 

612 

.96 

1122 

304 

421 

.79 

14,430 

310 

1.3S7 

2.52     3 

2,097 

356 

575 

1.08  . 

2.410 

430 

791 

1.49 

2.(iM 

603 

1,063 

2.00  : 

1.870 

603 

823 

1.55     ] 

2,ir.5 

998 

650 

1.24  1 

1.330 

326 

649 

1.03 

772 

296 

408 

.768, 

2,  .550 

269 

463 

.853 

290 

184 

220 

.414  : 

202 

184 

187 

.352, 

050 

184 

216 

.405' 

1.870 

209 

694 

.987  , 

2,094 

184 

» 

1.01  ;   i; 

MOBILE   DBAINAQE   BASIN,  STBEAM   FLOW. 
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Estimated  vwtithly  discharge  of  Coosawattee  River  at  Carters — Continued. 


Janoary . 
February 
March... 
▲prU. 


June 

July 

August . . . 
September 
October... 
November . 
December. 


Month. 


1005. 


The  year. 


DitchaiiKe  in  second-feet. 


Maximum.  Minimum.  ;    Mean. 


9,390 
9,030 
3,630 
1,560 
3,990 
1,560 
2,910 
1,870 
3,270 
1,275 
830 
12,050 


12,050 


400 
520 
785 
695 
718 
650 
560 
500 
360 
325 
325 
400 


325 


1,140 

2,264 

1,144 

858 

1,147 

752 

887 

750 

652 

490 

394 

2,026 


1,043 


Run-off. 


Sec.-ft.  per '  Depth  in 
sq.  mile,    j  inches. 


2.15 
4.26 
2.15 
1.62 
2.16 
1.42 
1.67 
1.43 
1.23 
.923 
.742 
3.82 


1.96 


2.48 
4.44 

2.48 
1.81 
2.49 
1.58 
1.92 
1.65 
1.37 
1.06 
.828 
4.40 


26.51 


CARTECAY    RIVER   NEAR   CARTECAY. 


This  station  was  established  June  27,  1904,  by  M.  R.  Hall.  It  is 
located  at  the  Cartecay  Bridge  on  the  public  road  6  miles  upstream 
from  Ellijay  and  IJ  miles  northwest  of  Cartecay.  Turkey  Creek 
enters  from  the  south  side  and  Owltown  Creek  from  the  north  side 
between  this  point  and  Ellijay.  There  is  probably  no  considerable 
interference  from  dams  above  the  station. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  sta- 
tion. The  current  is  swift.  Both  banks  are  high,  but  are  subject  to 
Overflow.  The  bed  of  the  stream  is  composed  of  bowlders  and  is 
probably  permanent,  the  water  flowing  in  one  channel. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  single  60-foot  span  wooden  bridge.  The  bridge  has  an  approach 
on  the  right  bank  of  24  feet  and  on  the  left  bank  of  26  feet.  The 
initial  point  for  soundings  is  the  edge  of  the  abutment  on  the  right 
bank,  downstream  side. 

The  gage  is  a  vertical  10-foot  timber,  fastened  to  the  sill  and  down- 
stream post  of  the  trestle  bent  at  the  right  bank.  It  is  read  once  each 
day  by  S.  A.  Burrell.  The  bench  mark  is  the  top  of  the  downstream 
end  of  the  first  floor  beam  from  the  right  bank,  marked  by  nails  and 
white  paint;  elevation,  16.50  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Cartecay  River  near  Cartecay. 


Date. 


1904.                           ;  Feet. 

May  9 ,  1.30 

June  27 ,  .90 

August  31 .85 

October  12 .66 

Decemberl3 1  .80 


Date. 


I  Oase  ,     Dis- 
,  height,   charge. 


1905. 

April  19 

.Tune  22 

October  16 


Fret. 
1.20 
1.45 
1.07 


Sec.-ft. 
167 
230 
137 
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Daily  gage  height,  in  feet,  of  Cartecay  River  near  Cartecay. 


1. 

2. 
3. 
4. 

'). 
G. 
7. 
«. 
». 

II. 
\2. 
13. 
14. 
1.'). 


Day.         July.   Aug.   Sept.    Oct. 


10()4. 


1.1 
1.1 
1.3 

i.r. 

1.7 
1.7'. 
3.3 
•)  •> 

1.4 
1.3 
1 .  ,3.') 
3.  ."> 
•).  I 
2. 3 
2.1 
1.3 


1.1 
1.2 
2.4 


O.S 
.85 
1.2 


1.6.')  I  1.1 


2.3 

2.  X") 

1.1» 

1.7 

i.r. 
1.  If) 

1.4 

2.1 
1.7 
!.."> 
1 .  .3,") 


.9 

.9 

.K'» 

.8 

.4 

.?<'> 

.s 

.s 

.S;'. 
.8 
.  «.» 

.X 


0.9 


I  !  ;: 

'  Nov. .  Dec.  ,' 


I 


I 


.1. 


.().) 


I 


0.75 

.8 

.8 

.85 

.9 

.K 

.85 

.9 

.;».'» 

.9 
1.2 
1.3 
1.1 

.  IC) 

.9 
8 


1.15 

.9 
1.1 
1.0 
1.5 
1.2 
1.2 
1.1 
I.O 
1.0 

.9 

.9 

.8 

.8 

.85 

.85 


Day. 


July.  ■  Aug.  Sept.    <">ct.   Nov 


I 


,         1904. 

'    17 1.3     ;  1.3 

'  18 1.5  1.2.5 

19 3.06  '  3.55 

'   20 3.  as  ■  2.15 

'    21 2.2  1.9 

I    22 1.7     '  1.7 

I    Zi 1.6     ;  1.3 

I    24 2.2  1.25 

2.*) 1.95  :i.35 

26 1.3     I  2.7 

27 1.25  1.0 

!    28 1.7  1.15 

29 '  1.25  I  1.1 

30 1.1     I      .9 

131 ' .«5 

I.  I 

'  1 


1.3 

0.7 

fv.:. 

2.1 

.!^ 

.9 

.   l'> 

.N 

.9 

.f, 

.'i 

.R5 

.  tVi 

.  \ 

.8 

.  ••' 

fi 

2.3 

.7.7 

.a 

2.15 

.7-1 

.'f 

.95 

.65 

s 

1.9 

.6 

fc 

.8 

.iC^ 

.* 

.8 

.   4 

fl 

1.2 

.  7.> 

.y\ 

.9 

•  i 

1..1 

.  i 

*  •  >  . 

I  )JI  V 


.Ian.       Fel>.     Mar. '    Apr.    May.    June.  I  July.  '  Aug.      Sept.      fX't.     No^ 


I'HL-,. 


3. 
4. 


0.9 
.  <».') 

.  9,"> 
.9 


0. 9.) 
.9 
.9 


1.45 
1.4 
1.4 
1.3 
l.:i')  1 


1.3 

1.3 

1.25 

1.2 

1.0 


1.7 
1.7 
1.6 
1.5 
1.45 


1.5 

1.4 

1.35 

1.2 

1.2 


l.C 
1.5 
1.4 
1.4 
1.35 


1.1 
1.0 
1.0 

.95 

.9 


1.15 

1.15 

1.2 

1.25 

1-2 


1.3 
1.2 
1.2 
1.7 
1.4 


0-? 

1..1 
1.2 
\.-2 
l.l 


6. 
7. 
s. 
«j. 
|(). 

11. 
12. 
13. 
14. 
I.'.- 


l.T).') 


17. 

19. 
2f). 


21. 
22 
2.3 . 
21. 


2ti. . 
27.. 

2'.>.. 
30.. 
31.. 


.'.  r, 

.  7 

.   t 

.  r. 

.  3.*. 
.3 

•  » 


.(I 
J) 
J) 
.  ]' 
.1 


1.1 
1.1 

2.1 
2. 9 
2.  S 

1.6 
1.4 
2.8 
1.6 
1..') 

I.:. 

1.4 
1.4 
1 . 3.-. 


•»   •> 

I.  9 
1.7 
1.7 

1 .  I'm 
I .  Tm 
1..'. 


1.4 

1.4.'. 

1.3 

1.3 

1.6.=) 

1.3 
1.3 
1 . 2.^. 
1.2 
1.2 

1.2 
I .  r. 

1 .  r. 

1.2 
1.6 

2.r» 

l.S 
1.6 
!..". 
1..". 

1.:. 

1.4 
1.3 
1.3 
1.6 
1.4 


l.A 

1.3 

1.2.') 

1.2 

1.1 


m     I 


1.1 
1.7 
1.4 
1.3 
1 .  .T) 

1.3 
1.3 
1.3 
1.2.''. 
1  '2r> 

1.2.'-. 
1.2 
1.2 
1 .  Z'. 
1.2 

1 .  25 

1.5 

1.3 

1.9 

l.S 


1.4 
1.4 
1.9 
1.6 
1.5 

1.35 
1.3 
1.3 
1 .  25 
1.3 

2.1 
1.6 
1.4 
1.4 
1.3 

1.3 
2.6 
l.K 
1.7 
1.6 

1.6 

1.5 

1.4 

1.4 

1 .  .^I 

1.6 


1.15  , 

1.1  : 

1.15  ' 

1.1  I 

1.1  , 

1.1  ' 

1.0  1 
1,0 
1.1 

1.1  , 

1.6 

1.4  ' 

1.2  ' 
1.2 
1.2 

1.6  i 

2.3  ! 
1.9 
1.6  ' 

1.5  ' 

1.5  ' 

1.4  ' 
1.4  ' 
1.3 
1.9 


1.2 

1.2 

1.2 

1.15 

1.15 

1.2 
i.3 
3.G 
2.7 
2.1 

1.9 

1.3 

1.3 

1.25 

1.25 

1.2. 

1.2 

1.2 

1.1 

1.1 

1.1 

1.2 

1.2 

1.15 

1.15 

1. 15 


.9 

.A5 

1.6 

1.9 

1.8 

1.6 
1.5 
1.5 
1.6 
1.6 

3.6 
2.0 
2.1 


6    ' 
•5    I 


1.4    I 
1.35 
1.3 
1.3    ' 
1.25  I 

1.2 
1.2  • 
1.2  , 
1.15  ' 
1.1  . 
l.l     . 


1.2 
1.1."» 
1.1 
1 .  15 
1.15 

1.2 
1.9 
1.4 
1.3 
1.2 


1.2 
1.15 
1.15 
1    1 
1.1 

1.1 
.9 
.9 
.9 
.95 

.95 

.9 
1.0 
1.0 
1.6 


•I 
I 


1.3 
1.2 
1.1 
1.0 
1.0 

l.(» 
1.  I 
1.1 
1.  1 
1.0 

.9 

.9 
.  *Xt 
1.0 
1.0 

.9 
1.1 
1.1 
1.1 
1.3 

1.2 
1.1 
1.  I 
l.l 

.9 

.9 


1-1 
1  1 

.9 
.*/ 

.'.I 

.  '^ 

.•^ 

.«« 

I'l 

.'J 

.9 

!-0 

I.; 

l..=i 


1.1 
1.1 
1.1 
1  ■> 

1.4 
1.3 
1.2 
1.4 
1.2 


RatiiKf  hihic  for  ('(irhrnt/  Rinr  tunr  Curttan/,  from  July  1,  1904,  to  De4ie7tihcr  SI. 


(;:«p- 

Di- 

(Jji^.' 

\y\s- 

ht'ipht. 

;      Dis- 

Gage 
height. 

Diit- 

li.  .^'hi. 

rhnrp". 

litn^'ht. 

I'hurpt'. 

charg»^. 

chargip. 

Fftf. 

1    Sf(.-fl. 

Ffrt. 

Src.-ft. 

Vf€t. 

Sec.-ff. 

1     Ftet. 

Sec-fi. 

o.tki 

.".<) 

1.<M) 

113 

1.40 

215    1 

1        1.80 

:466 

.70 

<'7 

1.10 

134 

l.r.0 

249    . 

1.90 

411 

.St) 

s/» 

1.20 

i:.8 

1.6f) 

286 

1        2.00 

•i.'ie 

.'.HI 

iCi 

1 .  .30 

18.') 

1.70 

326 

1 

»\n  tlu"  hiKhp,«t  iin'tisureniont  is  at.  I..')  foot  the  tablo  has  not  l>een  extended  heyoiid  2  fe<»t.     ¥ 
reason  no  monthly  ostiraateH  have  hwn  made.    The  table  «s  given  coven  the  low-water  |>eTl(h1 
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ELLUAY   RITER,    AT   ELLUAY. 

This  station  was  established  June  28,  1904,  by  M.  R.  Hall.  It  is 
located  at  a  wagon  bridge  about  6ne-half  mile  east  of  Ellijay,  and 
about  the  same  distance  above  the  junction  of  Ellijay  and  Cartecay 
rivers. 

The  channel  is  straight  for  about  500  feet  above  and  below  the 
station.  The  right  bank  is  about  12  feet  high  and  the  left  about  10 
feet.  Both  banks  are  bordered  by  fields  and  are  subject  to  overflow. 
There  is  one  channel,  broken  by  one  wooden  pier.  The  bed  of  the 
stream  is  composecf  of  rock,  and  the  current  ranges  from  very  swift 
above  the  station  to  sluggish  below. 

Discharge  measurements  are  made  from  the  open  wooden  wagon 
bridge,  which  has  two  40-foot  spans  and  50-foot  approaches  on  each' 
bank.     The  initial  point  for  soundings  is  the  end  of  the  bridge  at  the 
right  bank,  on  the  downstream  side. 

A  gage  staff,  reading  from  2  to  6  feet,  is  nailed  to  the  downstream 
vertical  post  at  the  right  bank,  and  a  bench  mark  established  for 
reference.  Regular  gage  readings  are  not  maintained.  The  bench 
mark  is  a  small  nail  and  white  paint  mark  in  the  downstream  vertical 
post  at  the  right  bank;  elevation,  7.00  feet  above  datum  of  the 
assumed  gage. 

Discharge  measurements  of  Ellijay  River  at  Ellijay. 


Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

Oage 
bei^t. 

Dis- 
charge. 

December  9. 

1903. 

Feet. 

8ec.-ft. 
76 

154 
94 
68  1 
42 

1904. 
December  14 

Feet. 
1.20 

1.70 
1.78 
1.42 

8ec.-ft, 
66 

May  10 

1904. 

1.80 
1.35 
1.22 
1.07 

1905. 
AprillS 

145 

June  28 

June  21 

156 

August  30 

October  16 

114 

October  12 

MOUNTAINTOWN    CREEK   NEAR   ELLIJAY. 

This  station  was  established  May  10,  1904,  by  O.  P.  Hall.  It  is 
located  at  the  covered  bridge,  known  as  Charles  Bridge,  about  4  miles 
west  of  Ellijay,  and  about  the  same  distance  above  the  mouth  of  the 
creek.  This  bridge  consists  of  a  single  span  of  54  feet,  with  short 
trestle  approaches  at  either  end.  Discharge  measurements  are  made 
either  from  the  bridge,  where  the  meter  is  lowered  through  holes  in 
the  floor,  or  at  a  foot  log  half  a  mile  below.  The  initial  point  for 
soundings  is  the  end  of  the  trestle  approach  at  the  right  bank. 

The  channel  is  straight  for  about  500  feet  above  and  100  feet  below 
the  station.     Both  banks  are  high  and  not  liable  to  overflow.     The 
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bod  of  the  stream  is  rocky.     The  water  is  shallow  and  swift  at  the 

ft- 

bridge,  the*  better  section  being  at  the  foot  log  below  the  bridge. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which 
is  a  nail  driven  into  the  vertical  post  of  the  main  bent  under  the  right 
end  of  the  bridge  6  feet  above  the  top  of  the  mud  sill  of  the  bent;el^ 
vation,  7.00  fe(»t  above  the  datum  of  the  assumed  gage. 

Piarhanjf  tiuasumm'jUit  of  Afountaintoum  Creek  near  Ellijay. 


^'"''-  lu'iKht  ■  charge.  ^*"^-  i  ht-ipht    .h*rf- 

__  _  .  ^. 

I'.MR  Fcft.    ■  Sec.-ft.    I  190S.  Fr^t.      Sf.-f'.. 

May  in 1.17,  157    ,  April  19 1       l.lio  l"^ 

August  :il >G  '  79    ,  OctolxT  17 '         .93  t 

OftolKT  12 '        .7.=)  I  31,  I 


TALKIN<}    R(K  K    (REEK    NEAR    CARTERS. 

This  station  was  established  May  26,  1904,  by  O.  P.  Hall.  It  b 
located  about  3  miles  above  the  mouth  of  Talking  Rock  Creek  and 
about  the  same*  distance  east  of  Carters.  Numerous  measurements 
of  the  cre(*k  had  previously  been  made  in  connection  with  merjsure- 
mentsat  the  Coosa wattec*  River  station. 

Both  banks  an»  higli  and  will  probably  not  overflow.  There  is  one 
channel  at  all  stages.  The*  s(»ction  is  a  good  one.  Discharge  measure- 
ments are  made  from  a  boat  just  above  R.  L.  HilPs  boat  landing,  or 
by  wading  at  a  shoal  a  short  distance  below.  Gage  heights  are  deter- 
mined (linMtly  from  the  b(»nch  mark,  which  is  a  nail  in  a  large  elm 
tree  on  the  left  bank  at  K.  L.  Hill's  boat  landing;  elevation,  7.50 feet 
above  the  datum  of  the  assumed  gage. 

I>isrhtit<ii  intdsiin  nil  iits  of  Tnlkimf  Rock  Creek  near  Carters. 


^'•'''-                         IwuMit.   c-lmrp'.                           ^^^^'                         ,  height.  chariR. 

I  ~ 

VM)\.                              Ft  ft.      Sec. -ft.                              190&                             I    Ffet.  Sec-f. 

Miiv'Jr. l.LM              40      .him>  (i 1.  SP  145 


.luM.-j:. 1.0s  34     S<'ptrinlnT2H Lie;  h: 

Alienist  J.{ 1.07  40  ' 


I 


HK;    CEDAIl    (KEEK    NEAR    (WVESPRINO. 

This  station  was  established  in  lOOo.  It  is  located  at  the  wagon 
bridge  about  :\  miles  north  of  Cavespring,  1  mile  below  the  Southern 
Railway  ])ri(lge,  and  half  a  mile  below  the  mouth  of  Little  Cedar 
(Veek.  * 

Th(*  channel  is  straight  for  about  200  feet  above  and  300  feet  below 
the  britlixe.  The  ri;rlit  bank  is  low  and  will  overflow  to  the  extent  of 
the  lOO-foot  wooden  approach.  The  left  bank  is  high  and  will  not 
overflow.     The  IxmI  is  of  sand  and  mud,  and  is  therefore  probably 
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*  fidiifting.  The  current  is  sluggish  at  low  stages.  Measurements  are 
made  from  the  single  iron  span  91  feet  long.     The  initial  point  for 

*  soundings  is  the  end  of  the  bridge  at  the  left  bank,  upstream. 

*  Gage  heights  are  determined  directly  from  the  bench  mark,  which 

*  is  the  top  of  the  upstream  end  of  the  second  flgor  beam  from  the  right- 
bank  end  of  the  bridge;  elevation,  20.00  feet  above  the  datum  of  the 
assumed  gage. 

Discharge  measurement  of  Big  Cedar  Creek  near  Cavespring. 


Date. 


July  25. 


1905. 


Qaffe 
height. 

Feet. 
2.70 


Dis- 
charge. 


Sec.-ft. 
117 


TALLAPOOSA   RIVER   AT   BUCHANAN    BRIDGE,  NEAR   TALLAPOOSA. 

This  station  was  established  October  21,  1901,  by  M.  R.  Hall.  It 
is  located  at  Buchanan  Bridge,  about  4  miles  north  of  Tallapoosa, 
and  about  2  miles  above  the  station  on  Tallapoosa  River  at  Adder- 
hold  Bridge.  Discharge  measurements  are  made  from  the  single- 
span  iron  highway  bridge,  which  has  a  trestle  approach  of  100  feet  on 
the  right  bank  and  of  50  feet  on  the  left  bank.  The  initial  point  for 
soundings  is  the  end  of  the  bridge  at  the  right  bank,  downstream  side. 
The  channel  is  straight  for  about  800  feet  above  and  1,000  feet  below 
the  station.  The  current  is  moderate  above  and  swift  below  the 
measuring  section  and  the  banks  rarely  overflow.  The  bed  of  the 
stream  is  composed  of  rock  and  gravel,  free  from  vegetation,  and  is 
probably  constant;  there  is  but  one  channel  at  all  stages,  broken  at 
the  higher  levels  by  the  piers,  and  trestle  work  of  the  bridge.  The 
bench  mark  is  the  top  of  the  downstream  end  of  the  center  floor  beam, 
the  third  from  either  end;  elevation,  25.25  feet  above  gage  datum. 

Discharge  measurements  of  Tallapoosa  River  at  Buchanan  Bridge,  near  Tallapoosa. 


Date. 


1904 

liahjh26 

May  14 

July  19 


Oage 
height 


Feet. 
1.55 
.83 
.65 


Dis- 
charge. 

Sec.-ft. 

180 

39 

22 


Date. 


Oage 
height 


August  31. 
September  26. 


1904. 


Feet. 

a  81 

.71 


Dis- 
cliarge. 


Sec.-ft. 
59 
33 


TALLAPOOSA   RIVER   AT   ADDERHOLD   BRIDGE,  NEAR   TALLAPOOSA. 

This  station  was  established  on  January  7,  1901,  by  M.  R.  Hall. 
It  is  located  at  Adderhold  Bridge,  about  2  miles  north  of  Tallapoosa, 
and  about  2  miles  below  the  station  on  Tallapoosa  River  at  Buchanan 
Bridge.  Discharge  measurements  are  made  from  the  downstream  side 
of  the  single-span  iron  highway  bridge,  which  has  trestle  approaches 
at  either  end.    The  initial  point  for  soundings   is  the  end  of  the 
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bri(l<j:o  at  tho  l(»ft  bank,  downstreain  side.  The  channel  is  straitrh 
about  'M)i)  (voi  above  and  500  feet  below  the  station.  Tlie  cum* 
swift  above  ami  slu^^ish  below.  Both  bank.s  are  wooded  and 
subject  to  overflow  under  the  trestle  approaches  durinjr  hitrb  w 
Tlu»  bed  of  th(»  stream  is  composed  of  sand,  and  is  probably  cons 
There  is  but  one  channel  at  all  stajijes,  broken  diirinjr  the  hijrher  l 
by  the  ])iers  and  trestlework  of  the  bridfi^e.  The  bench  mark  i: 
top  of  tlu»  downstn^am  end  of  the  first  floor  beam  from  the  left  li 
elevation,  22.00  feet  abov(»  <^ajj:e  datum. 

Disi'hanji  imdsun  im  nts  of  TnUapixmn  Rinr  at  AiUltrhold  liridt/r,  tuar  TaUa^yo 

li.f  '     *•"*?'*     '       J^i"*-        '  !»,»♦..  0;iCf 

'  ""■  j  h.'iglit. .  chnrpc.   i  *  '"^ '  height. .  «• 

VMH.                           I  Fnt.    I  Sa\-(t.  I                            HK)4.                                    F(**.      : 

Mnn'h<» I  I. '-'0  I         274  .  J  ill v  19 dSi)' 

Man-h  Ji. ■  l.'-*2|          'JIS  Aiitn^t  31 fo 

Mn  V  1 4 '  .  tK)  ;          :<»  S<'ptt'iuit«'r  2i> '       .  :t»  , 

I 

MISCKLLAXKors    M  KASl'IJVLM  KNTS    IN    MOBILE    RIVER    1>RAINA(;E    B. 

The  following  is  a  list  of  misf-ellaneous  distdiarj^e  measuren 
made  in  Mobile  Kiver  draina<:^e  basin  in  (leorgia: 

Hif/  ()(l(ir  O'uL'.  This  stream  (»nt(Ts  Coosa  River  about  (>  i 
northwest  of  ('avesprinjij.  MiMisurements  were  made  from  the 
stream  sid(»  of  a  single-span  steel  bridtre  2J  miles  northwest  of  ( 
snriniT  and  one-fourth  mile  a])ov(»  the  Southern  Railway  bridsre. 
bench  mark  is  the  t<>p  of  the  second  iron  floor  beam  from  the  ri^hi 
of  the  bridjxc  upstream  sid(»,  17.00  feet  above  the  datum  ol 
assumed  ^ai^c. 

.I;imi;ir\  lM,  !!mH:  W  idtli.  CiL' h-ct :  an-a.  207  ^quarr  fc«?t;  moan  V€*lf>rity,  0.37  fn 
>«'f.)iiil;  LTiiLr*-  'I'-iL'lii,  ."».!.">  f<'<-i:  disrljan^c.  7S  siTnn<l-ft*<»t. 

S.'|)f<-mln'r -^.  1!MH:  WLlili,  «;7  f«M'i:  area.  177  siiuiirc  fcH;  mvaii  VfltK'ity.  0.'2 
[H'V  .•^(•^■l^ul\:  LM'_'«' li''iL'l<i .  :;.(M)i«'(i;  »|  jscliar^c,  ">J  second -fei*t. 

.Inl\  •_*'».  I'M)."):  Wichli,  «;s  u-t-r,  an-a.  ls«)  .sciuan*  f«M>t:  mean  velocity,  0.-42  Un 
s<MMii<l;  lmlT''  li<'i'/lii,  ■».l-'»  t«'<"i:  <lis(lKir|i«',  77  sci-und-feet. 

Oirr  SpniHi.  This  sprin^^  is  tributary  to  Little  Cedar  Creek 
mcasuicnicnl  was  made  »Ianuaiy  21,  1!)04,  at  the  footbridge  at  C 
s[)rinir.  riic  \vai<M'  surfac(^  was  HP.  inches  below  the  upstream  sit 
the  bridirc  floor.  I)  inche«<  from  tlu*  ri^rht  end  of  the  bridjre. 

Wi'ith.  l.lh't;  an  M.  o'l-ijuar.' i«M't ;   in«'aii  v^'locity.  0.94  £(Kitper8«»ci>nd:   ilisel 

i\nms(iuqti  ll'irt  r.     Tliis  stream  is  a  tributary  of  Oostanaula  R 

A  measurement  was  made  November  2'),  1904,  from  a  boat  at  1 

F(»rrv,  2  miles  from  ivesaca,  (la.     The  IxMidi  mark  is  a  small  nail 

lar^e  h^anin;^^  willow  tree  on  tlie  left  bank,  al)OUt  200  feet  below 

fiTrv,  .'».()()  feet  above  tlie  datum  of  the  «;a<j:e. 

Wiilih.  l;i(i  l«'«"l;  ana,  -IH  .-([uan-  feet;  im-aii  v<-lo<-ity,  0.74  foot  pcT  wcimd; 
h«-ii:lit,  «.»;.'»  f<M-i :  dischargr.  n;:i  st'coiid-frrt. 
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fci  Etowah  River. — ^A  measurement  was  made  July  27,  1904,  at  Fields 
^Bridge,  about  6  miles  below  Canton.  The  bench  mark  is  a  chisel  cut. 
imAnd  white  paint  mark  at  intermediate  post,  the  second  floor  beam  of 
■Eithe  main  span  from  the  left  end  of  the  bridge,  downstream  side,  36.00 
wmteet  above  the  datum  of  the  gage. 

^*  Width,  89  feet;  area,  307  square  feet;  mean  velocity,  1.05  feet  per  second;  gage 
!ij]ieight,  2.67  feet;  discharge,  322  second-feet. 

-^      Measurements  were  also  made  at  Hardins  Bridge,  4  miles  south  of 
Kingston,  Ga.,  as  follows: 

fg  January  24,  1904:  Width,  188  feet;  area,  1,178  square  feet;  mean  velocity ,  1 .60  feet 
_  per  second;  ^age  height,  3.45  feet;  discharge,  1,894  second-feet. 

April  14, 1904:  Width,  188  feet;  area,  1,154  square  feet;  mean  velocity,  1.21  feet  per 
J*  second;  gago  height,  3.27  feet;  discharge,  1,401  second-feet. 

July  29,  1904:  W^idth,  185  feet;  area,  1,007  square  feet;  mean  velocity,  0.62  foot  per 
eecond;  gage  height,  2.56  feet;  discharge,  625  second-feet. 

A  5-foot  section  of  gage  rod  is  fastened  to  a  tree  on  the  left  bank. 
Jack  River. — A  measurement  was  made  near  Alaculsy,  October  5, 
:d  1904,  just  above  the  falls,  about  5  miles  above  the  mouth  of  the  river 
and  28  miles  from  Blue  Ridge,  Ga. 

Width,  7  feet;  area,  7  square  feet;  mean  velocity,  1.86  feet  per  second;  discharge, 
13  second-feet. 

lAttle  Cedar  Creek, — This  stream  enters  Big  Cedar  Creek  about  2 
^;  miles  north  of  Cavespring,  Ga.  A  measurement  was  made  September 
^  28,  1 904,  from  the  bridge  near  Cavespring.  The  bench  mark  is  the  top 
2  of  the  first  floor  beam  from  the  right  bank,  downstream  end,  9.00  feet 
2  above  the  datum  of  the  gage. 

Width,  30  feet;    area,  18  square  feet;    mean  velocity,  1.00  foot  per  second;   gage 
height,  1.27  feet;  discharge,  18  second-feet. 

Oothkalooga  Creek, — This  stream  is  a  tributary  of  Oostanaula  River. 

t  A  measurement  was  made  May  6,  1904,  at  a  bridge  about  1  mile  from 

the  mouth  of  the  creek  and  1  mile  west  of  Calhoun.     The  bench  mark 

-'  is  the  downstream  end  of  the  top  of  cross  timber  on  middle  bent,  16.00 

feet  above  the  datum  of  the  gage. 

*  Width,  45  feet;  area,  50  square  feet;  mean  velocity,  0.64  foot  per  second;  gage 
r.    height,  2.15  feet;  discharge,  32  second-feet. 

^  Pinelog  Creek, — This  stream  flows  into  Sallacoa  Creek,  a  tributary 
of  Coosawattee  River.     A  measurement  was  made  May  5,  1904,  at 

»  Butler's  bridge,  about  1  mile  above  the  mouth,  near  Cash.  The  bench 
mark  is  the  top  of  the  downstream  end  of  the  cross  timber  on  first  bent 

B   from  the  left  bank,  17.00  feet  above  the  datum  of  the  gage. 

Width,  54  feet;  area,  150  square  feet;  mean  velocity,  0.27  foot  per  second;  gage, 
ii    height,  2.80  feet;  discharge,  41  second -feet. 

■^  SalUicoa  Creek, — This  stream  is  a  tributary  of  Coosawattee  River. 
A  measurement  was  made  May  5,  1904,  at  Covington^s  bridge,  about  4 
miles  above  the  mouth  of  Pinelog  Creek  and  4  miles  east  of  Cash,  Ga. 

L 
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The  bench  mark  is  the  upstream  end  of  the  top  of  cross  timber  over 
first  bent  from  the  left  bank,  16.00  feet  above  the  datum  of  the  gage. 

Width,  12  foi't;    area,  1G4  square  feet;   mean  velocity,  0.15  foot  per  second;  gia 
height,  2.()0  feet;  discharge,  24  second-feet. 

Tallapoom  River. — A  measurement  was  made  near  Tallapoosa,  on 
March  9,  1904,  from  the  wooden  bridge  near  the  Southern  Railway  and 
one-half  mile  below  Bentley's  dam,  below  the  mouth  of  Walkers 
Creek.  The  bench  mark  is  the  top  of  the  upp6r  end  of  the  floor  beam 
on  top  of  wooden  pier,  106  feet  from  the  initial  point  for  soundii^, 
25.00  feet  above  the  datum  of  the  gage. 

Width,  89  feet;    area,  517  square  feet;    mean  velocity,  0.74  foot  per  second;  gap? 

height,  0.25  f(»ot ;  discharge,  381  second-feet. 

RIVER  SURVEYS  IN   MOBILE  RIVER  DRAINAGB   BASIN. 

ETOWAH    RIVER. 

The  following  list  of  elevations  of  water  surface  on  £towah  River 

•  _ 

from  Rome  ui)  to  the  mouth  of  Little  River  are  from  a  survev  made 
in  1S79  by  Ernest  Ruhl,  of  the  Corps  of  Engineers,  U.  S.  Army. 
The  elevations  are  based  on  an  assumed  datum,  w^hich  is  about  376 
feet  a])ov(»  sea  level. 

FAevatioiis  on  Etowah  River  from  Rome  to  mouth  of  Little  River, 


I  T")i><!<'rinfinn  r»f  nninta  I    EifT»- 

I     tioa. 


,,.,'^'  I  IVscription  of  points. 

1-41    III.  1,   . 


^fih■^<.  '     Fed. 

0.0  Koiiir,  (la..  Hrojid  StnM't  Tiridgo,  wator  surface 374 

0. :{  Koine.  (la..  Silver  Cn^'k.  iiioutl).  whUt  surface '.'...'..'....'..         271% 

0.5  Uoiin',  (Ja.  Southern  Railway  bridgo,  water  surface '...'....'.'...         17^? 

1.0  ,  Wat^>r  surfa<'e .'...'....'.'...'        ^TS 

2.  5  Water  surface !i[.!!]!!   !   .  K 

:{. 0  Wat<*r  .'surface '....'.'.'....'...         2Sll 

.1  7  I  Water  surface JnS 

4.  3  Water  surface .!!'!!!]]"  2* 

1.  7  Water  surface it! 

'..  ')  1  Water  surfaee 5*l3 

').  7  Water  surfacr- : ...........         2*.J 

f).  S  Watr'r  surf.ice ]  "  ]  gO 

(1.  3  Fnrrnans  Ferry,  water  surface ..'.'........  2S£ J 

7.0  Water  surface ]]]]  2K 

7.  '1  Dykes  Creek.  O.'A  mile  U'low  mouth  of.  water  surface '..'...'...  ati 

S. 0  NN'al^'r  surfM<'e '.'..'..... 2fe* 

9.0  Water  surface '.'.'.'.....  Sk' 

{).'A  Water  surface '.'.'..'... SJI-l 

0.0  Water  surf.ice '.'...'.'....  JB 

9.  S  Water  siirfaee ..'.'. jntJ 

11.  »■»  ilass  K«rry ,'.. • 

IL».0  '  Water  surface !!!!!.'.**!'! xkl 

12.  .'»  Water  SUrf.iee [ ,  jjj^j 

13.0  Water  surfaee 

1 3.  3  Wat'-r  su rface .......'. 

14.0  Water  surfiice .'.'....'.'..'. 

14.  ij  Thomas  (reek   0.3  nule  l>elow  mouth  of.  water  surface .'. . . . 

15.  5  Water  surface 

15.  H  Haiileys  Ferry,  half  mile  below,  water  surface '..'...'.. 

l>>.  5  Water  surface '...'.,. 

l<i.  7  Water  surface '.'......" 

17.0  Water  surface '.'..'.'..'.. 

17.  3  Water  siirfjicr- 

18.0  '  Wat^r  surfjice i*I.'!JI!!"* 

Iv  2  Water  surface '.'.'.'.'.'.'.'. 

19.0  Woolleys  Bridge,  water  .surface '.'.'..'. 

19.  5  Water  surface '..'..'... 

20. 1  Cona.sf'ue  Crr^'k.  water  surface 

20.2  Water  surface ".'^  I.'.".'." 

20. 4  '■  Water  surface 


ST. 
Shi 

310 
3»1 

ml 

ait 
mi 
si:  I 

mi 

£1 

SZi 

Si 
S!5 
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EU'vations  on  Etowah  River  from  Rome  to  mouth  of  Little  River — Continued. 


DlB- 

tanoe. 


Maes. 

20.S 
21.7 
22.0 
22.3 
22.5 
22.6 
22.9 
23.0 

2a2 
2a6 
2a8 

24.5 

2&0 
2S.3 

2ao 

27.5 
27.8 
28.5 
29.2 
29.5 
29.7 

aa5 

30. 7 
31.0 
31.8 
32.8 
34.0 
34.5 
35.0 
35.5 
37.0 
37.5 
38.6 
38.8 
39.2 
39.5 
40.8 
41.2 
42.2 
42.5 
42.7 
-  43.5 
43.9 
4a  9 
44.2 
44.4 
45i0 
45iO 
45l1 
46.0 
47.0 
47.1 
47.8 
48.0 
48.5 
48.8 
49.0 

£ao 
fia5 

51.0 
51.2 
52.0 
52.4 
52.8 
53.7 
54.5 
54.8 
55.5 
56.7 
57.2 
57.7 
58.0 
69.7 
69.8 
60.4 
80.7 
61.7 
62.2 
62.2 

6ao 


Description  of  points. 


Two  Run  Creelc,  mouth  of,  water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Dodds  Slough,  water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Uharlee  Creelc,  0.4  mile  l)elow  mouth  of,  water  surface 

Water  surface 

Water  surface , 

Water  surface 

Water  surface 

Richland  Creek,  mouth  of,  water  surface 

Water  surface , 

Water  surface , 

Water  surface 

Rockmart  Railroad  bridge,  water  surface 

Pettits  Crock,  mouth,  and  Rowlands  Ferry,  0.2  mile  below,  water  surface. 

Water  surface 

Water  surface 

Water  surface , 

Pumpkinvine  Creek,  0.7  mile  below  mouth,  water  surface 

Water  surface 

Water  surface 

Water  surface , 

Water  surface , 

Turallns  milldam  in  1879,  foot  of,  water  surface 

Tumlins  milldam  in  1879,  head  of,  water  surfac<> , 

Water  surface , . 

Wagon  bridge,  water  surface 

Jefferson  miUdam,  foot  of,  water  surface 

Jefferson  milldam.  head  of,  water  surface 

Western  and  Atlantic  Railroad  bridge,  water  surface 

Water  surface , 

Small  branch,  ne«r  mouth,  water  surface 

Water  surface ^ 

Water  surface 

Water  surface 

Near  mouth  of  Altona  Creek,  water  surface 

Water  surface 

Near  mouth  of  Stamp  Creek,  water  surface 

Wate  'surface 

Water  surface 

Websters  Ferry,  water  surface 

Water  surface 

Water  surface 

Water  surface 

Illinois  Creek,  half  mile  below  mouth,  water  surface 

Water  surface 

Water  surface 

Gaults  Feny,  half  mile  lx?low,  water  surface 

Owl  Creek,  0.2  mile  he.iovr  mouth,  water  surface 

Water  surface 

Water  surface 

Water  surface 

Lovengoods  Bridge,  0.8  mile  below,  water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Wheelers  milldam,  foot  of 

Wheelers  milldam.  head  of 

Little  River,  mouth,  water  surface 


Eleva- 
tion. 

Feet. 
326.8 
327.8 
330 
331 
33L1 
332 


332.1 

333 

333.7 

340 

341.7 

342.5 

344.4 

344.9 

346.6 

346.7 

349 

350.7 

351.6 

352 

354 

35&53 

356 

356.1 

358.2 

360 

362 

364.2 

367 

367.3 

368 

369 

369.3 

371 

371.5 

37&5 

376.7 

377.9 

379.6 

380.4 

383 

38a5 

388 

388 

388.9 

390.5 

395.5 

395.5 

d9&5 

398 

400 

405 

410.5 

418.4 

422 

435.5 

452.3 

466.3 

468.1 

460.4 

477.3 

480 

486.4 

488 

488.3 

489.2 

489.3 

491 

491. 

491. 

494. 

497 

497.6 

500.1 

502.5 

502. 

504. 

506 

506 


1 
9 
8 


5 
5 
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^  SURVEY   OF   COOSA WATTEE   RIYER. 

From  May  29  to  July  12,  1900,  a  survey  of  a  part  of  Coosaw&ttee 
River  was  made,  under  the  supervision  of  B.  M.  Hall,  resident  hydrog- 
rapher,  by  Olin  P.  Hall,  who  was  field  assistant,  levelman,  and  topog- 
rapher. No  camp  outfit  was  carried.  The  levelnaan  read  hij 
distances  with  the  stadia,  and  identified  land  lines  and  tributariea 
from  a  township  or  district  map  of  the  old  State  survey.  This  map 
embraces  two  land  districts,  the  eleventh  and  the  twentv-fifth.  The 
eleventli  was  found  to  be  correct,  but  the  twenty-fifth  w^as  incorrect. 
The  survey  began  at  the  Geological  Survey  gaging  station  at  Carters, 
with  zero  of  the  gage  as  a  level  datum,  and  extended  up  the  river  to 
Ellijay,  a  distance  of  24  miles.  The  total  fall  between  the  two  places 
was  found  to  be  581.6  feet.  This  24  miles  of  river  cuts  through  the 
Coliutta  Mountains  and  enters  the  Paleozoic  formation  at  Carter's 
mill,  about  2  miles  above  the  gaging  station,  which  is  the  head  of 
navigation  on  the  river.  It  is  along  a  continuous  shoal,  and  the 
conditions  are  such  that  water  power  can  be  develoj>ed  at  any  point 
desired.  The  only  utilized  power  is  at  Carter's  mill,  where  there  is 
an  8-foot  dam  across  the  river. 

Ekvcitions  on  CoosawatUc  Riverfront  Carters  to  Ellijay. 


1   EkT»- 

IX-      '  I     tioo 

^^^^  Dt^seriptlon  of  points.  aboiv 


datum. 


MiUs.  Ftft. 

0.0       Z«'ro  of  gago  at  Carters,  da a^* 

0.0    I  \VHt4'r  surfttoe  at  gaging  .station  May  29,  1900 1> 

0.  ;i       Mouth  of  Talking  Uoc'k  Cn-t-k,  Ix'ncli  mark laH 

0.  ;i    I  Month  of  Talking  Rock  ('n-ok.  water  siirfaoe X} 

1.  7.'>     Below  Carter's  dam,  wat^'r  surface i;  j 

1.75  I  A)>ove  Carter's  dam,  water  .surface "'  2iT# 

1.75     Small  birch  on  riglit  harik  of  river ]"  5>.e 

2. 1'o  '  Mouth  of  P'ishers  Cn^'k,  water  surfac** 36 

2.5       County  line  1>«'twi'<'U  Murray  anil  (Jilinrr  counties,  waU'.r  siirfaoo IS.! 

.'<.  25  '  M<)Ulh'  of  siiimH  branch,  water  .surfju-e 35 

:i.  25     .Small  mapl'*  ::()  f<>et  l>eyon<l  branch '. ....  5»S 

1.2    '  Mouth  of  Camp  Branch,  water  surface flLtf 

1.2       rin*'  root  at  mouth  of  Camf)  Creek 72.35 

4.4       Mouth  of  Harris  Cn-rk,  water  surfm-e » 7B.I$ 

4.4     '  Boot  of  sm;ill  i)oi)lar  o[)po.^ite  moiitli  of  Jlarrls  Cn»ok j^f, 

5.  (VJ     Mt»uth  of  Wurli-y  Cn'<k,  water  surface !!!!!.!  129  2 

5.  02  I  Large  b.i><\vo(Ml 135.(8 

5.72     l.(KK)  fri't  :i!iove  Wurlcy  Cn-rk.  water  surfaee , ]_  yjjT 

<>.  1     I  .Muuth  of  Crawfords  Cnt-k.  'M\  feet  fall  in  2.;«)0  feet,  water  surface IW-ff 

»■'.  1     '  Sin.ill  white  oak  oi)poMte  Crawfords  Cn^'k \$ift 

•». 0    '  Opposite  month  of  T;iiN  Ci.  .-k.  wat«'r  surfjWN' _'_ ""  jjif.M 

0.0       Large  ])\Uf  ;V)  fe<a  south  of  Tads  Ow'k [[]  321^ 

10.25     <  )j)p<isitf  mouth  of  Fl.it  Creek,  water  surfaee 311  ;4 

10  25     Small  w h\\>-  oak  opposite  Flat  Cn^ek  at  .lohn  Coble's  boat  Landing 354. *< 

10.5       Water  surf:ie<' ;yil> 

10.0    I   Below  I»eiid  •>!  river,  water  surface .tijC 

11.  15      Foot  of  shoals,  water  surfai^e ;r.ifl 

12.25  '  .Mouth  of  .sin;ill  l»ranch  from  the  west,  water  surfa<*e KBJi 

I'X  25     Line  iM't  wepii  h-nd  districts  25  and  11.  water  surface W9 

1 1.0       Mouth  of  .Mount :u mown  Creek,  water  surfaee iiiff 

ILO    I  Small  whit"  oak  on  north  bank  of  .Mountaintown  Cr«->ek 4H.( 

pi.  \       Cent  ry's  bo.it  landing,  on  lot  N'o.  17«).  water  surface 5Klf 

17  'k'*  !  2<iu  fiH-t  Im'Iow  mouth  of  Karly  Cnvk,  water  surf.-ice SX.S 

l.s.  IH     Smith's  lioat  lan<ling.  water  surface iRB 

1*^22  '  1^'Vi  Snuth's  ford,  water  .surface 5<r.lJ 
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Elevations  on  Coomwattee  Rwerfrom  Carters  to  Ellijay — Continued. 


Jfile«. 

1&25 

10.7 

22.8 

2S.3 

23.3 

23.6 

24.0 

24.0 

24.0 

24.0 

Eleva- 
tion 
above 

datum. 

Feet. 

Root  of  imall  red  oak  220  feet  above  ford 54e.81 

Mouth  of  branch  near  comer  of  lots  Nos.  103, 104, 113,  and  114,  In  eleventh  district,  ! 

water  surface 567.06 

Ford  100  feet  below  mouth  of  Mill  Creek,  water  surface 677. 09 

Covered  wagon  bridn  over  Coosawattee  River  at  BUiJay,  Oa.,  water  surface 581. 4 

Large  oak  on  north  bank  50  feet  above  bridge 500. 75 

Junction  of  Cartecay  and  EDljay  riven,  water  surface 581.92 

A.  K.  and  N.  R.  R.  oridge  on  Cartecay  River,  water  surface 583. 30 

Center  of  stone  block  on  top  of  south  pier  of  railroad  bridge 603. 29 

Base  of  rail  on  soath  end  of  railroad  bridse 605. 44 

Base  of  rail  on  front  of  A.  K.  andN.  R.  R.  depot  at  Ellijay,  Oa 6ia77 


WATER  POWER  IN  MOBILE  RIVER  DRAINAGE  BASIN. 

ETOWAH   RIVER. 

From  Rome  up  to  the  Western  and  Atlantic  railroad  crossing,  near 
Cartersville,  a  distance  of  45  miles,  Etowah  River  is  mostly  swift,  but 
has  no  large  shoals.  The  total  fall  is  about  115  feet,  which  includes 
numerous  small  shoals.  At  a  few  places  the  fall  is  5  or  6  feet  in  a  mile 
or  less,  and  at  one  place  near  Kingston  the  fall  is  33  feet  in  8^  miles. 
One  and  one-fourth  miles  below  the  railroad  bridge,  at  the  old 
Tumlin  mill  site,  is  the  large  com  mill  of  the  Etowah  Milling  Company, 
utilizing  about  6  feet  of  fall. 

Immediately  below  the  railroad  bridge  is  an  old  mill  site  from 
which  the  mill  and  the  5-foot  dam  are  entirely  gone.*  About' 2  miles 
above  the  railroad  bridge  begins  a  very  fine  water  power,  which  was 
once  partly  developed  and,  before  the  civil  war,  operated  the 
CJooper  Iron  Works  and  a  large  flour  mill.  At  present  only  the  ruins 
of  what  is  said  to  have  been  '*a  half-million  dollar  plant"  are  to  be 
seen.  This  power  has  a  fall  of  90  feet  in  about  6  miles.  Above  this 
point  there  are  numerous  gobd  small  power  sites,  some  of  which  are 
developed,  but  no  great  falls  occur  imtil  the  upper  portion  of  the 
river  is  reached. 

On  Amicalola  River,  a  large  tributary  of  the  Etowah,  and  on 
Etowah  River  above  the  mouth  of  the  Amicalola,  there  are  many 
excellent  shoals  having  large  amounts  of  fall. 
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HIWASSEi:  RIVEB  DRAI^AOK  BASIN. 

DESCRIPTION  OP  BASIN. 

Hiwassee  River  rises  in  the  northern  part  of  Georgia  and  flows  into 
Tennessee  River  about  30  miles  above  Chattanooga,  Tenn.  Its 
principal  tributaries  are  the  Toccoa  (Okoee)  and  the  Nottely.  The 
United  States  Geological  Survey  has  maintained,  among  others  in 
this  basin,  the  following  stations:  On  Toccoa  River  near  Blue  Ridge, 
Ga. ;  on  the  Okoee  River  at  McCays,  Tenn. ;  on  Nottely  River  at 
Ranger,  N.  C. ;  and  on  Hiwassee  River  at  Murphy,  N.  C.  The  stations 
in  North  Carolina  and  Tennessee,  mentioned  above,  are  included  here, 
as  the  data  regarding  the  rivers  in  this  basin  will  be  valuable  in 
estimating  the  flow  of  these  streams  at  points  above. 

STREAM  PLOW. 
HIWASSEE   RIVER    AT   MURPHY,  N.  C. 

This  station  was  established  July  26,  1896,  by  E.  W.  Myers.  It  is 
located  at  the  highway  bridge  in  Murphy,  N.  C,  about  80  feet  above 
the  Atlanta,  Knoxville  and  Northern  Railroad  bridge  and  one-haU 
mile  above  the  mouth  of  Valley  River. 

The  channel  is  straight  for  about  500  feet  above  and  below  the 
station.  The  right  bank  is  high  and  rocky  and  will  not  overflow. 
The  left  bank  will  overflow  for  a  short  distance  around  the  abutment. 
The  bed  of  the  stream  is  rocky  and  rough,  and  makes  soundings 
uncertain.  The  bed  is  permanent  and  the  flow  is  rapid.  Discharge 
measurements  are  made  from  the  sidewalk  on  the  upstream  side  of  the 
single-span  highway  bridge.  The  bridge  is  195  feet  long,  supported  by 
stone  abutments.  The  initial  point  for  soundings  is  the  end  of  the 
iron  hand  rail  on  the  right  bank,  upstream  side  of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  top  of  the  downstream  end 
of  the  first  iron  floor  beam  from  the  right  bank  in  the  space  between 
the  bridge  floor  and  the  lower  chords;  length  of  chain,  27.05  feet.  It 
is  read  once  each  day  by  William  Mingus.  '  Bench  marks  were  estab- 
lished as  follows:  (1)  The  downstream  side  of  the  top  of  the  stone 
pier  at  the  right  bank;  elevation,  22.55  feet.  (2)  The  top  of  the 
downstream  end  of  the  first  iron  floor  beam  from  the  right  end  of  the 
bridge;  elevation,  25.05   feet. 
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Daily  gage  height,  in  feet,  of  Hiwassee  River  at  Murphy,  N.  C. — Continued. 
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a2 

as 

a  15 

a7 

a25 
a6 

as 

a25 

a2 

a25 

a4 

a6 

a25 

a2 

a2 

a25 

a6 

a25 

a3 

a  2 

a2 

as 

as 

ass 

a2 

a  15 

as 

as 

a2 

7.65 

aos 

as 

as 

a25 

7.0 

ao 

a45 

a25 

a2 

aos 

a9 

a4 

a25 

a25 

a  75 

ass 

a45 

a25 

a25 

a  6 

as 

a4 

a25 

I  ^\5» 
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haily  ija/jf  bright,  in  feet,  of  Jliwwuee  Rii'er  at  Murphy,  X.  C. — Tontinued. 


Day 


v.m. 


Jan.      F(>b.     Mar.     Apr.     May. !  June. '  July.     Aa|^.     Sept.     Oct.    Not.  Dr. 


11. 
12. 
13. 
14. 
1.'). 

Hi. 
17. 
1>>. 
lf». 
20. 

21. 

22 

23* 

24. 

2.'.. 

2«.. 
27. 
2s. 
2(». 
'«). 

n. 


1. 
•) 

4. 


«». 


I . . 
K.  . 

10. 


l',J()2 


9.2 
7.  .5 


»i.3 
Ji.  2 
li.  I 

.').  .K.'> 

:>.  n 
:>.  H 

'>. '.» 

/i.  ST) 

',.  «♦ 

»i.  (ll 


♦  1.0 

»..  2 


r,  ir. 

fi.   l'» 

n  1 
r.  0 

r.  *» 

5.  -V.') 


•j(. .'.<■> 

27     ."•  f>r> 

2s .-,  <jr) 

J«>  1.   (!.') 

.'ill    I.  1 

;n 7  2 

1 :.():> 

2 :.  ur, 

i> .').('►.') 

4 .')  H,"i 

/i rys 

(i ill 

7 .'».<> 

s T).  I. 

«) /i,  :i 

10 .').  r> 

11 /»').'> 

12 a  «»•> 

13 5  7 

14 :,  7 

i:> 5«> 


(i.4 
ti.3 
li.25 
r>.  15 

»i.a5 

♦i.  0 

5.y 

5.85 
5.  V) 

5.S 


5. 75 
5.  75 
5.  I 

5.  till 


5.7 
5. »« 
5.  •» 


7.S 
'.♦.  1 
I.  .> 
♦iJi 
r».  5 


f..  35 
•i  25 
•i.  15 
•i.  5 
(i.  0 


11 

.*V') 

5.  <» 

12 

H 

5.  y 

13 

J.) 

5.  S.'i 

14 

1        1 

5  S 

i:. 

7 

5.  s.') 

1<. 

... 

1      ' 

5  (1 

17.. 

....           5 

•  •5 

5  S,') 

is 

5 

t..^ 

5  75 

V.i 

5 

<i 

5.  75 

2«i. 

.  .  .             •• 

1 

5  S 

21 

5 

•..'» 

li.  (15 

22 

.  .             5 

/  5 

♦1.  25 

SA .      . 

.  .         5 

<..') 

«i.  05 

24. 

...         5 

(».') 

<).0 

2;'..  .      .  . 

.'• 

li 

»>.  05 

0.05 
0.0 
14.  15 


»i.5 

til 

5.95 

5.85 

5.75 

5.75 
5.7 
5.t>5 
5.t> 

5.  (i 

5.ft5 
5.75 
5.  t » 
5.95 

5.8 

10.  S 

H.2 
7.2 
ti.8 
»i.  »i 
•i.5 


S.  5 
<.  o 
7. 05 
♦).  S 
7.15 

0.8 
rt.  55 
♦>.  45 
r>.  75 
0.  55 


u. 
r». 
(i 
0 
0. 

0. 
0. 
0. 
♦i. 
0 


•') 

4 

<1.5 

45 

4 

45 
9 

() 
45 
.  35 


I 


«..  3 
(..  25 
0.  2 
0.  15 
0.  1 

(>.  (»5 
r..  1 
»i.  1 
10.  9 
7.  5 
«i.  9 


5.  4  j     7. 35 

5.  5  0.  95 

i>  0  0.  75 

0  9  '     ♦'» 


ti.1 

6l1 

(115 

6.55 

(135 

6.2 

(Kl5 

(it  55 
11.4 

7.9 
7.25 
a  95 
«i.7 
«.«V5 

(15 
(>.  4 
(1.35 
(12 
(i.15 


tV  ft 
(1.5 
(i.  .35 
0.3 
0.  25 

ft.  15 
0.15 
ft.  (V5 
r..  35 
ft.  25 

ft.  15 
(i.  1 
ft  05 
ft.  0 
ft.O 

ft.  0 
5. 95 
ft  0 
5. 95 
.r9 

5.  So 

5.  S 

5.S 


.) 


fi.  25 
«i.  25 
7.  r. 
0.9 
0.  45 

7.2 
7. 35 
0.  7.5 
(V  45 
().25 


5,5 


0.  (i 
♦I.  45 
7. 95 
7.  75 
7.  .35 

9. 9") 
N.  2 
7. .') 
7.  1 
0.85 


1 


;>  I  .'> 
.'>.  75 

.5.  7.5 
.5.  75 
.5.  75 
5.  7 
.5.9 


7.1 
ft.  K5 
0.7 
0.  95 
ft.  55 

ft.  45 
ft.  4 
(i.  7 
(j.  8 
ft.  .55 

0.  45 
ft.  3 
0.5 
7.  JW) 
7.25 


5. 3 
5.  .3 
5.  25 
5.  25 
.5.3 
5. 35 


0.0 
5.  95 
,5.  9 
(i.  3 
.5. 85 

5.  8;-, 
5.8 
.5.8 
5.  75 
5.  7.5 


O.  J 

5.7_ 
.5.  7.5 
5.  7 
5.7 


&8 

5.8 

5.75 

&95 

5.75 

&86 

6.7 

6.6 

5.65 

6i5 

5.66 

6.35 

5.65 

6.3 

5.6 

6.1 

6.7 

&0 

7.2 

6.05 

7.5 

&86 

ia6 

5.8 

7.75 

5.75 

7.1 

5.7 

(i.S5 

5.7 

ft.  55 

6.1 

♦15 

5.7 

6.35 

6.2 

6.35 

6l05 

<i.2 

5.75 

ft.  75 

5  7 

5.3 

5.8 

6.3 

5  7 

5.3 

5. 65 

5.25 

5.7 

5.25 

5  7 

5.2 

5  6 

5.2 

5ft 

6.65 

5.6 

5.55 

5.5 

5.55 

.5.5 

5  5 

5  .55 

5.5 

5.  .55 

5.5 

5.  .55 

5  45 

5.  5 

5.5 

5.  .55 

5.5 

5.  5 

5.45 

5.  .55 

5.4 

5.  5 

.5.4 

5.4 

5.4 

5.4 

5.35 

5.  35 

.5.4 

5.  45 

.5.3 

.5.4 

.5.3 

5.  5 

.5. 25 

''-8;', 


5.5 
5.  55 
5.45 
5.3 
.5.25 


♦).  2 
(>.  2.5 
5.9 
.5.  75 
ft.  4 

ft  75 
().  .35 
ft.  5 
5.9 
.5. 


5.45 

&.46 

&4 

&4 

5.45 

5.8 
5.4 
5.4 
7.1 
5.65 

5.45 

5l65 

5.4 

6.36 

&45 

&3 

6.65 

5.3 

5.5 

&35 

5.5 


5.2 

6.2 

5.15 

5.15 

5.15 

&15 
6.3 
5.15 
5.1 

5.1 

5.1 

5.5 

6.4 

5.25 

5.3 

5.2 

5.15 

5.1 

5.1 

5.05 

5.05 

5.05 

5.05 

5.0 

5.0 

4.95 

4.9 

4.9 

4  9 

4.9 

4.0 


&85 
6l56 
5.75 
7.96 
7.3 

7.9 

&15 

8.45 

7.35 

7.05 

&15 
8.0 
12.7 
8.25  • 
7.36 


I 


I 


I 


ft.  3 
.5.9 
5.  75 
5.  ft.5 
5.05 


5.4 
5  5 
5.45 
5.4 
5.35 

.5.45 

5.()5 

5.45 

.5.4 

5.65 

5.5 

(1. 15 
G.  1 
ft.l 
5.7 


6.95 

6.75 

a  85 

7.0 

&8 

&7 


4.9 

4.9 

5.2 

4.95 

4.9 

4l85 
4.85 
4.85 
4  8 
4.8 

4.85 

4.8 

4.8 

4.8 

4.85 

4.8 

4.85 

48 

4.8 

4.8 

4.8 

4.75 

4.75 

4.75 

4.75 

4.75 
4.85 
4.95 
4.9 

4.85 
4.8 


5.25 

&5 

5.7 

5.3 

6.15 

5l4 

5.3 

5.2 

5l15 

5.1 

5.2 
5.1 
5.0 
5.0 
5.1 


I 


6.0 
5.8 
6.0 
5.8 
5i7 

5l9 

7.2 

6l75 

&2 

&0 

5.9 
5.8 
5.75 
5.7 
5.65  ! 

5.65  , 
5l6 
5.6    . 
5.75 
5.6 


4.75 
4.8 
4  8 
5.15 
4.95 

4.85 
4  8 
4.8 
4.8 
5.35 

4.95 

4.9 

5.05 

5.05 

4.9 

4.9 

4.85 

4.85 

4.95 

5.35 


5.05 

5.0 

4.95 

4.9 

5.45 

5.15 
5  35 


I 


5.45 
5.15 
5l05 

4.95 

4.95 

5.0 

5.0 

5.0 

4.95 

4.9 

4.9 

6.05 
4.95 

4.9 
4.9 
4.9 
4.9 
&15 


5.4 
5l4 

6.2 
&5 
5i45 

5l4 
5l4 
S.4 

5.4 

535 

»35 

5.35 

&35 

5.3 

53 

5.3 
5.3 
5.3 
53 
5.3 
5.25  . 


525 
515 
5  05 
5-0 
5.05 

5.1 
5.0 
50 
50 
495 

50 
5  45 
5.15 
5.45 
5.15 

5.1 
5  05 
50 
4  95 
4.95 

4.95 
4.95 
4.95 
4.95 
4.9 

4.9 

4.95 

4.95 

4.9 

4.9 

4.9 


4.85 

4.85 

4.85 

4.9 

4.85 

4.85 

4.85 

5i9 

5i05 

4.9 

4.85 
4.&5 
4.85 
4.85 
4.85 


L2 
&4 
L3 


i2 

5.3 

52S 

5.3 

5l25 

52 

i2 
0.23 
&45 
5.3 

5.2 

a'.' 

K\i 

515 

52 


49 
49 
49 
49 
19 

59 
52 
51 
50 
505 

50 
50 
50 
50 
495 

493 

50 

55 

515 

505 

505 

50 

505 

50 

55 

(JlO 

57 
55 
54 
54 


U 

u 
i: 

»i 

i', 

a 

m  • 

i: 
i» 

IS 

:.5 

^s 

jii 

ii 

r.j 


•  ' 

5«; 

so 

54 
Si 

•a 
ii 

jp 

ss 

«1S 

•  • 

it 

i» 

6i 
i? 
5:5 

j: 

54 
54 

s:* 

55 


495 

49 

49 

495 

54 


IS 
49 

li- 


505  4. 
495  4^ 
495     V^» 

49  t^ 
49   •   i? 


49 

5.15 

5.0 

495 

&0 


49 

49 
4« 

4« 
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ity  gage  height,  inftet,  of  Hiwanee  River  at  Murphy,  N.  C— Continued. 


ii 

s.* 

S.1 
G.35 

is 

S.U 

S.03 

il 

if 

S.1S 

8,S 

E.1S 

G.I5 
S.Z5 

il 

It 
If 

&5 
S.U 

£.4 

5.4 

&a 
s.e 

6.S5 

&a 

S.6S 

£.a 

Feb. 

i- 

aos 
ao 

6.M 
12.0 

S2 

5.7S 
G.95 

43 

a.0 

M.r. 

a? 

It 

«.fl 

Vi 

ftTB 
^1 

S6S 
S.K 
S4 

i9 

an 

0,76 

&e 

6.S 

G.6 
tt.S 

tis 
e.1 

B.0 

IB 
S.T 
5,8 

5.8 

5  8 
S,C 
5.8S 

Apr. 
8» 

a4t 

6,05 

56 
5RS 

806 

58 
566 

545 

li* 

S.55 

55 

51 

ass 

586 
B.86 

5.8 

&.«6 
US 

6.8 

8 

5*5 

5.46 

5.4 
t^ 

5. 45 
5.4 

655 

ir 

555 

5,45 

6:36 

if 

525 

i; 

so 

ai 
ai 

S.8 
5.9 

ft4B 

JUDP. 

55 

If 

5.85 

5.S 

fi.46 
5.4 

5.46 

5  75 
5.86 
5.56 
5.45 

6.5 
5J5 

52 

8.85 
5«6 

S 

il 

516 

il 

51 

G.t 
5.86 

5,5 

5.4 

5.35 

is 

5S 

July. 

i? 

645 
545 

5. 15 

il 

5.1 
51 

11 

516 

5.35 

5.0 
195 

5.3 
6  06 
6.05 

505 
4.05 

585 

835 
8: 85 

IS. 

5.55 

if 

505 
506 

Is 

4.96 

4.96 

il 
il 

ii; 

6.1 
S.15 

5  15 
636 

5  25 

1 

il 

&06 
4.05 
IM 

4.0 

4,85 

4.B 
4.0 

485 

51 
505 

SO 

4,96 

4.85 
19 

485 

5J 

ii 

S05 

IL 

50 

Oot. 
185 

485 

iS 

185 

19 

195 

18 

4T5 

175 
4  75 

4  75 

il 

4  76 

18 
5.9 

is 

5:46 

l\ 

505 
5,05 

Not. 
195 

195 

195 
196 

19 

;!• 

105 

t! 

48 

;l 

18 

186 
185 

18 
5.35 

50 
535 

40 
185 
485 

436 
i06 

SIS 

so 

1!. 

495 

so 

495 

505 

195 
496 

S16 

S56 

516 
S15 

S96 

S16 

5.16 

SO 

i 

496 

195 

a 
11 

5  15 
S65 

If 

il 

sas 
ss 

585 

314 


WATER   RESOUBCES   OF   GKOBblA. 


I>aili>gage  keighl,  infrrt.  of  Biv 


X  River  at  Ifvrphtf,  N.  C. — Continued. 


tSI    &4 


Apr. 

»«y- 

Jaoe. 

July. 

Aug. 

i4S 

6.S5 

ILU 

i.* 

6.S 

*.« 

Mi 

S.2 

fldpt.  I  on.    KarJ: 


HO 


Andii!/  laiffjc  /or  Hia-attte  River  ol  Murpky,  N.  C. 
OCTllBP.It  a),  l»97,  TO  DECEUBER  31.  ISM,  AND  JANUARY  1  TO  DBCEUBBR  31, 


(M-il^. 


Ul>-      <     Que 
cbkrgp.   '  tulpit.  I 

Str.-p.    '■     Fitt. 


I   bcd^.   I 


r  ARY  I  TO  DECEMBER  31, 1 


1  DECEMBER  31, 11 


■           ■*! 

B« 

i;! 

a.BD 

fl.90 

7- no 

7.20 

;3 

8.  SO 

S.!00 

1  DECEUBBR  ai,  11 


4  W) 

JO.       ' 

1  imi 

7on 

8.  so 

S.WJ 

mi 

■■'" 

■I.!W     1 

8.00 

HIWASSBB   bBAINAQE   BASIN,  8TKEAH   PLOW. 
Rating  tabUtfor  Hiwattee  River  at  MurjA^,  N.  C. — Continued. 

JANUARY  1. 1904,  TO  DECElfBER  31.  IKU.' 


315 


ch.^. 

«. 

Dli- 
chirg... 

bSSS. 

cl»rge. 

«. 

'"\t 

rai. 

'"^d,- 

p«i. 

rX 

S.00 

MS 

b.V) 

» 

'.■S 

S.SO 

tt» 

"  "' 

1 , 1,1  HI 

'■" 

ludfl  duiliif  IllX^lSOfi,     It  Ib  well  defined  betwmi 

..     ..JQ  exirndedbeiroiid  tbew  Umlta.    AboveT.Afwt 

rurvHifl  M  LHjiKFUL.  Lde  difference  bplng  220  per  tenth. 

EtlimaUd  motUbls  ditcharge  oj  Mieatsa  Rivtr  at  Murphy,  N.  C. 

(DnUnage  *n«,  110  Hquftre  mllFa.| 


DlKharse  ».«<,» 

-ieet. 

H,„. 

off. 

Ifonlh. 

lUxlmum. 

3« 

Me-.. 

Depth  In 
iBohe.. 

irao-Jl 

MO 

6M 
3,830 

8» 

0.2AS 

&;:;:::::::'"-::::::::::::::::::::. 

•1 
•1 

iciaoo 

2,  MO 

I,W1 

TtS 
330 

HO 
B70 

MO 

387 

Is 

1.51 

a.« 

2.B1 

2.96 
1.41 

t6.300 

300 

1,327 

3.21 

IWD. 

t,TlW 
H.SSO 

22,3(10 
a.  320 

'b70 

2,640 

fM 

nao 

90S 
«,.'i50 

eao 

JSO 
1,150 

'4«0 
205 
310 
310 

265 
205 

S7g 

'1 

33i) 

1.H 

i:o7 

1.38 

1 

to» 

.« 

1.01 

igoa> 

i 

1,500 

If] 

11 

1,325 
1,030 
870 

670 

Us 

i 

i 

'f 
,1 

1.18 
i.22 

f| 

LIS 

1.77 

2.11 

i3,oeo 

310  j      i.ise 

2.83 

IT  probablfa  lew  percent  too  high. 
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WATER  RES0UBCE8   OF    OEOBOIA. 


Extivmted  monthly  di^Jiargr  of  HitDOtsee  River  at  Murphy ,  -.V.  C. — CnDtinoed 


Month. 


lyoi. 


Diachaxge  in  second-feet. 


KmMtf. 


Maximum. '  Minimum.  I    Mean. 


January. 
F«'l)niury 
Man'h... . 

April 

May 

Jiinf" 

July 


Aujfiist 

8«»pU>inlK.T. 
(>ctol>or. .. 
Novonj^MT. 
Efct'inlxT. 


6,660 
3,090 
0,840 

10,920 
9.480 
2.100 
3,180 

13,260 

3,360 

1.560 

630 

14.340 


670  I 
750  I 
710 
1,380 
750  I 
840  I 
520  I 
450| 
750 
485 
430  ' 
450 


1,599 
1,429 
1,S54 
2.536 
1,941 
1.265 
829, 
3.068  I 
1,254  I 
627 
484  > 
1,976 


I 


Srr .-ft.  per  Dqaki 
Bq.  mile. 


Tho  v«'Hr. 


14.340 


420 


I.. 547 


1902. 


January. 
February 
March..'.. 
Ap.nl 


May 

Jun«' 

July 

August .  . . . 
S«.>pt<MiiU'r. 
OctoU'r. . . 
Nov«>mlM'r. 
Ih'CPmlK'r. 


Th«'  v«'Mr. 


15.870 


190 


934 


1903. 


January. 
Fohruary 
March..'. . 
April. 


May 

June 

July 

August 

ScptrnilMT. 
(Jctol»or. . . 
Novt'nibiT. 
DK.'onilx'r. 


1,135 

355 

12,000 

500  1 

11,640 

1,650  1 

4.170 

1,135 

1,740 

630 

2,550 

500  1 

1.470 

485  1 

2,100 

295  > 

630 

235  ' 

1,070 

235  J 

fi30 

2i»5  ! 

483 

235 

'rh<"  \car 


P.K)4. 


.Tanuary.. 
Ft'hrujiry 
Ma  nil ... . 

April 

May 

Juil«' 

Julv 


.\ugust 

S«'])t<'njlHr. 
()ctol>4'r. . . 
N«)\<'nil»'r. 
l)«'<V'inlx'r. 


Th»'  v«'jjr. 


liKn 


January.. 
F«'bniarv. 
Man;h..'.. 


April 

May 

Juno 

July 

Augu.st 

Soptcnilx'r. 
Octolwr. .  . 
Novonilx-r. 
Dccomlx'r. 


The  vear. 


12.000 


1,540  ; 
1,93.-, 
4.400  I 
1.S.50  ! 
1.2f.0  I 
2.4fiO  1 
1,330  I 
3.Z30  I 

HW 

43.'-, 

1.770 

4.400 


2.020 
<),  tiOO 
2, 740 
2.04.-) 
3, 130 
2.2S0 
10.,-)00 
1,8.V) 
470 

3.  fire, 

.00.-) 
<l..-).-)0 

10.  ')00 


2a'> 


606 
2,498  ' 
3,708  I 
2,143  1 

800 
1,053  ' 
605  ' 
500  • 
304 
280, 
320 
290 

1,115  I 


a«o 

If 

a« 

IB 

17» 

i7 

6.18 

it 

4.73 

if 

3.00 

If 

2.(6 

11 

7.48 

if 

a» 

If 

1.53 

IS 

1.18 

18 

4.» 

IS 

177      a> 


3.360 

750 

1.303 

2.« 

If 

15.870 

802 

2,250  , 

5.51 

&:i 

10.020 

1.290 

2..'i82  . 

6l30 

IS 

2,  .370 

845 

1.331 

3.25 

If 

940 

485 

67i 

l.« 

Lf 

710 

450 

587 

1.43 

Li 

670 

265 

363  ' 

.89 

Lf 

450 

190 

222  .. 

.57 

.f 

555 

190 

336 

.82 

.1 

485 

365 

347 

.85 

.f 

1.200 

2lV5 

450  ; 

1.10 

LS 

2.370 

520 

834  1 

2:03 

If 

22S 


•>  ?^ 


af 


1.70 

Lf 

&0» 

&» 

ao4 

Itf 

5.23 

it 

2.17 

19 

2.17 

ii 

1.70 

11 

1.22 

LI 

.74 

f 

.fiS 

.» 

.78 

IT 

.71    ' 

.fi 

&» 
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NOTTELY    RIVER    AT   RANGER,  N.  C. 

\  station  was  established  February  16,  1901,  by  O.  P.  Hall.  It 
ted  at  the  wooden  wagon  bridge  one-half  mile  from  the  railroad 
i  at  Ranger,  N.  C,  and  one-fourth  mile  below  the  Atlanta,  Knox- 
nd  Northern  Railroad  bridge. 

bridge  is  at  a  flat  bend  in  the  river,  the  channel  curving  slightly 

and  below  the  station  for  600  feet.     The  right  bank  is  high, 

and  somewhat  wooded  and  will  overflow  around  the  end  of  the 

for  about  50  feet  only.     The  left  bank  is  low  and  will  overflow 

listance  of  700  feet  at  a  gage  height  of  from  15  to  18  feet.     The 

the  stream  is  of  gravel  and  sand  and  probably  shifts  considera- 

The  current  is  somewhat  broken  and  irregular,  mostly  because 

piers.     There  is  a  moderate  velocity  and  a  depth  of  from  2  to  5 

t  low  stages.     Discharge  measurements  are  made  from  the 

.  bridge,  a  wooden  structure  of  3  spans  supported  by  2  wooden 

,nd  2  stone  abutments.     The  center  span  is  55  feet  long,  and  the 

>ans  are  each  36  feet  long.     The  floor  of  the  bridge  is  about  20 

bove  low  water.     The  initial  point  for  soundings  is  the  inside 

F  the  stone  abutment  on  the  right  bank. 

gage  is  a  vertical  board  in  two  sections,  each  8  feet  long,  fas- 
to  the  left  side  of  the  first  wooden  pier  from  the  right  bank. 
Bige  is  read  once  each  day  by  A.  D.  Kilpatrick.  Bench  marks 
istablished  as  follows:  (1)  The  heads  of  large  wire  nails  driven 
le  top  of  the  downstream  end  of  the  wooden  cap  on  the  left  bent 
wooden  pier  nearest  the  right  bank  of  the  river;  elevation,  20.05 
(2)  A  cut  on  a  maple  tree  18  inches  in  diameter,  25  feet  from 
stream  side  of  the  bridge  on  the  right  bank,  25  feet  from  the  edge 
water;  elevation,  15.00  feet. 

Discharge  m^axiirements  of  Nottely  River  at  Ranger,  N.  C. 


Date. 
1900. 

Gage 

1  height. 

1           

'    Frrt. 
2.40 

Dis- 
chaige. 

Sec.-ft. 
500 

049 
970 
012 
364 

508 
213 
213 

8.33 
551 
372 

'  August  28... 

Date. 

Gage 
height. 

Feet. 
2.88 
2.62 
2.68 

3.40 
3.35 
2.76 
2.30 
2.58 

3.48 
3.51 
3.98 
3.22 

Di8- 
chaige. 

1903. 

Sec.-ft. 

VMl. 

4.20 

.'i.40 

OetoV)er  2 

183 

Deceml)er5. 
March  1 

204 

rl6. 

1904. 

4.12 

373 

\\ 

1902. 

3.40 

4.20 

May  14 

353 

;  August  30 

222 

!  October  7 

121 

December  10. 
April  17 

184 

4... 

!r21 

19a3. 

2.70 

2.75 

'      4.74 

190^ 

421 

June  20 

June  21 

Octoljer  12.. 

399 
538 

3.95 

315 

3.42 

1 

318 


WATER   RESOURCES   OF   GEORGIA. 


Daily  gage  height  ^  in  feet,  of  NbUely  River  at  Ranger,  N.  C. 


Day. 


1. 

5! 

4. 


11. 

12. 

11. 
11. 
i.'>. 


31. 


2. 
3. 
4. 
it. 


♦). 

4  . 

H. 

9- 

10. 

II. 
12. 
13. 
14. 
15. 


1(>. 
17. 
\H. 
19. 
20. 

21. 
22. 
23! 
24. 
25. 


2<i. 
27. 
2S. 
•29. 

31. 


1. 

^  « 

3. 
4. 
o. 


1901. 


Jan. 


Feb. 


1902. 


vm. 


5.5 
5.0 
5.0 
4.5 

4.8 

4.4 
4.4 
4.4 
4.4 
4.3 

4.2 
4.2 
4.0 

as 

3.4 

3.4 
a  2 
ao 

4.0 
4.0 

4.0 
4.0 

as 
as 
as 

as 
4.0 
4.4 
4.5 
5.0 
6.3 


3. 2 
a  2 
ao 
4.0 
as 


I 


Mar. 


Apr. 


3.6 
a6 
a6 

a6 
as 

a7 
a6 
a6 
as 
5.2 

5.6 

4.2 
4.1 
4.0 
ao 


Hi 

4.2 

17 

4.1 

IS 

4.0  i 

19 

4. 0 

20 

'      ;i9  1 

21 

'      3.S 

22 

1      3.8  1 

23 

3.7 

24 

'      3.7 

25 

1      3.7 

'H'} 

3.7 

27 

i      3.7 

2^ 

'      3.7 

29 1  .   ..   .1 

30 ' 

a  6 
ae 
4.8 
6.4 
6.2 

ia5 
8.2 
6.2 
5.4 
5.2 
5.2 


1 


7.0 

9.0 

7.0 

7.2 

9.1 

ai 

7.8 

ao 

5.5 


5.0  I 

4.9 

4.9 

4.5 

4.3 


4.2  i 

4.1, 
4.0  I 
4.0  ■ 
4.0  ' 

4.0  : 

4.0  I 

4.0  I 
4.0 

I 

4.1  , 
5.0  ' 
4.5  1 
4.4 
4.8 

4.0' 
4.S  I 
21.0 


as 

5.8 
a4 
as 
5.2 
5.1 

ai 
ao 
a  2 
ao 
ao 

a  2 
a  2 
as 
ae 
ao 

ao 


4.9 

4.S 
4.7 
4.6 


L^  I 


a  2 
a  5 
ao 
9.0 
ao  I 


4.6 
4.7 
4.7 
las 
as 
a  2 


8.S 

as 
as 
a  4 
ao 


I 


4.8 

8.8 
7.0 
&6 

a2 
ai 

4.9 
4.7 
4.6 
4.5 

4.3 
4.2 
&2 

ao 

4.9 


a9 

4.7 

as 

4.5 

as 

4.4 

a7 

7.8 

a7 

as 

a2 

&7 

as 

&2 

ao 

4.8 

4.7 
.4.6 
4.5 
4.4 


ao 
ao 
ao 
ao 
ai 

ao 
4.8 
4.2 
ao 
ao 

ao 

4.8 

4.4 
4.4 
4.4 

4.4 

4.0 
4.5 
4.4 
4.2 


4. 
4. 
4. 
4. 
4. 


4.0 
4.0 
4.0 
4.2 
4.3 


a  4 
ai 
a  7 
as 
as 


a4 
as 
as 

as 
as 
a4 
a4 
a4 
a4 


4.2 
4.4 
4.3 
4.2 
4.2 


May. 

Jane. 

4.4 

(fo 

4.8 

4.8 

4.8 

4.6 

4.2 

ao 

4.2 

4.6 

4.2 

a4 

4.1 

4.8 

4.1 

4.4 

4.1 

4.2 

4.0 

4.1 

a9 

4.0 

a9 

a9 

as 

4.8 

as 

7.0 

a7 

ao 

a6 

as 

a6 

a4 

a5 

ao 

4.2 

4.8 

a4 

ao 

11.8 

4.6 

lao 

4.4 

a5 

4.2 

a6 

4.1 

a4 

4.0 

a2 

a2 

ao 

4.1 

4.9 

4.0 

4.8 

4.0 

4.7 

4.6 

ao 

4.1 

a4 

4.0 

as 

4.0 

as 

4.0 

a2 

4.0 

a2 

4.0 

a2 

4.0 

ai 

a7 

as 

a7 

ao 

a7 

as 

a7 

a2 

ao 

ai 

aft 

ai 

4.7 

ai 

4.6 

ai 

as 

ao 

a7 

ao 

a7 

ao 

•  a7 

ao 

ao 

ao 

ac 

as 

a5 

ai 

July. 


ao 
ao 
ao 

a  6 
ao 
ao 
ao 
ao 


ao 
7.0 
ao 
a  4 
7.4 


ao 
a2 
4.2 
4.1 
4.0 

ao 
4.8 
4.6 
4.0 

&8 

a7 
ao 
a5 
3.5 
a4 

4.0 
ao 
as 
9.8 
4.2 

4.0 
as 
ao 
as 
as 

a4 
as 
as 
as 
a6 
a? 


ao 
3.0 
2.0 
2.8 
2.8 

3.8 
2.8 

2.8 
2.7 
ao 

ao 
a7 
4.4 
ao 

4.8 

4.3 
4.0 
ao 
ao 
ao 

2.8 
2.8 

Z8 
ZS 
2.7 

2.7 
2.7 
2.7 
2.8 
2.8 
2.8 


as 
a7 
ao 
ao 
a6 


Aug. 


Sept.  I  Oct.  '  Not. 


3.5 

6.0      4.1 

i^i 

3.4 

a2      4.0 

li 

3.3 

&.0      a9 

Xi 

a2 

4.8      ao 

1     !-( 

ai 

&.0      as 

X* 

9.6 

4.8      as 

I* 

9.2 

4.6      4.0 

:     ti 

4.8 

4.5      ao 

i     3-^ 

4.6 

4.8      as 

'    a: 

4.2 

4.2      as 

a; 

4.8 

4.S 

(      a7 

1: 

4.6 

4.4 

ao 

a: 

4.8 

ao 

4.6 

at 

14.4 

4.6 

4.0 

a4 

9.6 

4.4 

as 

li 

9.2 

ao 

a7 

xi 

lao 

Il.O 

a7 

ti 

ia8 

a2 

ao 

a< 

8.0 

&o 

a6 

a4 

&8 

4.8 

as 

a4 

lao 

4.6 

as  i 

14 

11.0 

4.4 

as 

ai 

las 

4.3 

a4 

14 

&4 

4.2 

a4 . 

4.0 

&2 

4.1 

a4 

14 

a4 

4.0 

as 

a4 

a4 

a9 

as : 

a4 

02 

4.2 

as ; 

a4 

ao 

4.4 

as 

a4 

as 

4.1 

a4 

a4 

ao 

a4  :. 

1 

2.8 

ao 

ao 

2.3 

3.8 

ao 

ao 

3.6 

ao 

ao 

a7 

2.6 

2.8 

aa 

a7 

a< 

2.8 

as 

a? 

2.5 

2.8 

ae 

ae ' 

2.5 

2.6 

ao 

ao 

4.0 

2.6 

as 

as 

4.0 

3.6 

a? 

as 

zs 

2.6 

a9 

a? 

IS 

as 

ao 

ao 

2.7 

as 

as 

a7 

17 

a6 

a4 

3-9, 

2.7 

2.6 

ao 

as' 

2.0 

a6 

as 

as 

15 

2.6 

as 

ao 

li 

Z6 

a7 

ao 

lA 

a6 

a? 

a7 

a7 

a6 

as 

a9 

ai 

a6 

ao 

as 

ao 

2.4  1 

1 
ao 

as 

19 

a4, 

as 

a7 1 

18 

a4  1 

ao 

a7' 

Zi 

as 

a6 

a7 

2.7 

as 

ao 

ao, 

as 

a7 

a7 

as 

4.4 

ao 

a6 

as 

17 

as 

ai 

as 

ai 

as 

ao 

a4 

ao 

a7 

ao 

a4  1 

ao 

a? 

as 

as '.. 

7.0 

aoi 

2.7 

4u4 

as 

as 

2.7 

a7 

a7 

as 

2.8 

ao 

a? 

as' 

2.9 

as 

ar 

ae  1 

2.9 
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DmJg  gagt  htight,  in/tet,  of  NoOdy  River  at  Banger,  If.  C — Gontisued. 


D.T- 

Jw. 

'*• 

lU,. 

Apr.  1  Uky 

j™. 

July. 

log. 

S«pt. 

Dot. 

»«. 

Deo. 

im 

i 

'SD 
SI 

1 

e 

s 

IKH. 

! 

S 

• 
t 
M 

11 

a 

s 
s 

1 

1 
s 

i 

• 
It 

1 

S.T 
1.7 
>.« 
!.« 

a.8 

3.8 

a.s 

1.S 
1.7 

3.0 
1.G 

ig 

a.E 

3.4 

3.1 

13 
13 

i! 

1.4 
3.S 
XT 
3.S 

il 

IS 
IT 
1.7 

Xfl 

1! 

IT 

Z.« 
3.A 
1.S 

1! 

Is 

3.3 
10 

10 

ii 

it 
i! 

10 
IS 

11 
11 

11 

10 

!! 

&0 

1* 

Tin 

Is 

4.7 

,fl 

10 
13 

1 

10 

ID 
4.S 

10 

IT 
13 

IB 
1» 

4.S 
10 
£.9 

fi.7 

I.fl 

14 
11 

tl 

4.V 
4T 

7.0 
10 

10 
ft.3 

ai 

IS 

la 

10 

V, 
I 

1 
11 

il 

IT 
17 

IB 
14 

13 

&4 
8.7 

11 

41 
40 

IT 

3:8 
15 

1! 

13 

10 

1» 

10 

Is 

11 

10 
13 

4.T 

18 
17 

le 

IT 
Itt 

IJ 

is 
3,4 

13 

H 

3!  4 
14 

13 

ii 

18 
13 

11 

14 

IS 
i.2 

7.0 

10 
10 

|l 

4.0 
4.0 

lis 

1; 

IT 

IS 
3.6 
IS 

10 
13 

4:t 

3.0 
3.7 

a.T 

3!  7 
3.8 
J,T 
13 
16 
13 
13 

IS 

17 

is 

13 
10 

10 

IS 

18 

4.0 

13 

11 
11 
11 
10 
ID 
4.0 

X.» 
IT 

3.4 

IS 
17 
17 

11 

2.2 
3.7 

ac 
1.4 

3.B 

IS 
14 

18 

Is 

IK 
IS 

19 

11 

Id 
11 

14 

^! 

IS 

4.0 

i4 
10 

le 

3.0 

19 
18 

14 

10 

IS 
IS 

2-9 

17 

17 

IB 

13 

1? 

4.0 
IS 

19 

17 
3.8 

14 
13 

10 
13 

13 

14 

19 

1! 

18 

17 
IT 

IT 

18 

18 
IS 

17 
17 

13 

13 

2.2 

11 
13 
13 

13 
3.3 

13 

13 

13 
13 

13 

13 

13 
V, 

3.8 
10 
10 

10 
IB 

IS 

19 
19 
19 

1! 

17 
10 

17 
Ifl 

IS 
10 

18 

17 
IT 
IT 

10 

IS 

IS 

13 

13 

13 

13 
13 

13 

13 

14 
14 

14 

14 

14 

13 

13 

13 
13 
12 

II 

13 
10 

IB 
17 

is 

It 

Is 

IS 

rs 
3.8 

IS 

4.1 
10 

10 

18 

il 

IS 

11 

4!s 

13 

17 

il 
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WATKR   RESOURCES   OP   OEOBOIA. 
IJaily  gage  height,  infift,  of  XoUelif  Rivtr  al  Ranger,  X.  C.— Conliiiu«t, 


D.J.             Jul.     F-l>.     llMr. 
11 2.B        43        41 

AP.>,. 

j™. 

JiHr- '  Aug.  !  Sept.     Oct.     S.ic. 

14         40 

i!    V, 

1«  1      3.S 
is!      3-» 

IS-      4S 

til   ii 

3.1  !      3.S 

».i      I. 

10 

S! 

11 

12 
10 

IJ 

14 

10 
10 

Ifl 

14 

14 

13 
13 

is 

4SI  3.0!  2.4  6.6  :: 
S.0|  410  1  2.6  1»  li 
10         4.2  '      2.S        12       li 

15 S.1         42         3.S 

il:  tv  it   n  a 

13,  3.21  2:4  2.6  21 
12         3:0;      2.4         2.6       1! 

...  ..    .,    ..   .. 

IS        2.B         2.3        2.6       il 

III  J! 

.."\  Is 

1b|  Jt'  2.4  1.1  2.) 
i.n        IK         2.4        12       n 

a::::::;:::::::    li    Ji:  5? 

t!    1?    ?!    f;  ;? 

18  1     2.6  as  

' 

Hating  tablri/or  Xottely  River  at  Ranger,  N.  C. 
FKBKCAKY  IH,  tWl.  TO  DECEUBER  31.  lM».a 


1 ». 

IJlJ- 

;.s. 

ChBfgB. 

.°». 

Di.- 

helgBt. 

nifr 

i  Vi. 

aer.-p. 

Fffl. 

'-a- 

F,«. 

-r«- 

««. 

Stc. -ft. 
2.1* 

Ml 

i.m 

1.100 

»,i» 

m,  TO  DBCEUDRR  n,  I 


■(20    ■ 

■OO    ''       4 

70 

1«K 

592      ■        5 

a) 

•"! 

i» 

a  langmt,  tha  dlSon 


«  bpfns  X  per  tenth. 


feU  (III  22  lUirhariii'  ini.|i»iin.mi'nla  made  inttng  ISDI  to  ISOS,  Indusln'.  It 
n-h>'lghte2.2.'ilivt  htuI  3JU  Iwt.  Above  gasebrlsbt  100  feet  ttu>  ntliieCD 
iicc  Iwliig  32  piT  titith. 
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Estimated  monthly  discharge  of  Nottely  River  at  Ranger,  N.  C. 

[Drainage  area,  272  square  miles.] 


Month. 


1901. 


)-28. 


1902. 


ear. 


1903. 


ear. 


1904. 


ear. 


1905. 


ear. 


5,6G0 


800 

4.610 

3,800 

1.940 

1,070 

1,610 

1,100 

1.460 

560 

560 

560 

500 


4.610 


880 

1.072 

1,936 

1.072 

1,008 

1.616 

624 

880 

592 

120 

272 

784 


1.936 


2,992 
2.544 
1,680 

752 
1.392 

880 
2,160 

624 

373 
1,392 

206 
3,056 


3.056 


Dlschfti 

rge  in  second-feet. 

I 

Minimum.      Me.an. 

Run-off. 

Maximum. 

Sec.-ft.per 
sq.  mile. 

1.89 

Depth  in 
inches. 

' 

514 

0.91 

3,410 

440 

774 

2.85 

3.29 

2,000 

620 

956 

3.51 

3.92 

3,860 

410 

894 

3.29 

3.79 

1.460 

530 

790 

2.90 

3.24 

2,300 

380 

639 

2.35 

2.71 

4.100 

290 

1,486 

5.46 

6.29 

2,660 

530 

823 

3.03 

3.38 

5Q0 

350 

463 

1.70 

1.96 

560 

350 

386 

1.42 

J. 58 
3  93 

5.360 

380 

927 

3.41 

1,250 

272 

631 

2.32 

2.67 

5.660 

560 

1,006 

3.70 

3.85 

3.500 

740 

1.095 

4.03 

4.64 

890 
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810 
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250 
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334 
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373 
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272 
206 
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506 
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455 
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247 
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4.03 
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1.85 
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1.67 
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.640 
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.607 
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83 

20 

46 

22 

42 

32 

13 

65 
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1.24 
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2.78 
1.94 
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.890 
1.31 
.714 
.437 
.509 
1.12 
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2.74 
2.14 
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WATKH    RESOURCES   OF    GEORGIA. 


TOCCOA    RIVER    NEAR    BLrKRlDGE. 

This  strrmn,  ctillod  Toccoa  River  in  Georgia  ami  Okt 
'rciiiu'ssrc,  lias  its  source  on  the  northern  slopes  <»f  the 
Mountains  in  (leorjria  and  flows  northwest  into  Iliuasseo 
area  is  (•t)V(*r(*<l  with  a  line  t^rowth  of  oak,  hickory,  and 
woods.  The  stati.)n,  estahlislied  bv  B.  M.  Hall  on  Xoveinl 
is  located  at  the  Mor^jjanton  Bridge,  about  4  miles  east  if 
Bhieridf^e,  (ia.  Tli(»  fj:a<i:e  is  a  14-ft)ot  rod,  in  two  7-f«)c»t  sec 
t  :  a  tree  on  the  right  bank  just  below  the  bridge.  It  i>  g 
feet  and  tenths  and  is  s<'t  to  conform  to  bench  marks 
otiibHshed  October  15,  lS<)(i.  and  October  26,  1S<)S.  Tl 
iiients  during  \s\)()  were  made  at  the  railroad  brid«i:e  ab 
below,  but  are  referred  to  the  prestmt  gage  by  ci»inpar 
Ix'nch  marks  at  the  two  bridgc»s.  The  bench  mark  at  the 
Uridg<'  is  on  tin*  top  of  the  bridge  floor,  on  the  chiwnstre; 
fret  from  the  initial  point,  and  is  IS.Ofeet  above  the  zero  c 
TIh'  bridge  was  a  wooden,  (pieen-post,  open  bridge,  in  ti 
with  a  total  length  b<*twe(*n  abutments  of  153  fe(»T,  but  i 
rciinideled  and  changed  into  a  closed  bridge,  not  suitable 
making  (liM-harg<'  measurements  at  such  an  irregular  secii* 
un'Mients  are  now  made  at  McCavs,  Tenn.,  when*  a  iiairc 
<'stal)lislH'<l. 

The  ol)>erver  was  AV.  K.  Rogers,  a  farmer  living  about  a  <i 
milt'  east  of  tlirgage.     The  station  was  discontinut»d  Marcl 

I  hsilmrijt   im  usiiit  im  fits  itj    Tot'ctHi  Jiifti'  /</»//*  Jihii  riihif  . 
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<i'i-.:.r.'l  I  "(I  JJJ       Vnpi.st  j;{ 
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I)aily  gage  height,  infeety  of  Toccoa  River  near  Blutridge — Continued. 


I^y. 


Jan.      Feb. 


Mar.  I  Apr. 


I.. 
I. 
I. 
i. 
I. 


i. 
I.. 
t. 
1. 

B.. 


n.. 
tt.. 

IL. 
R. 


ia». 


3.1 
3.0 
2.0 
2.9 
2.1 

3.02 
3.04 
3.08 

ai 

3.1 

3.2 
3.0 

ao 

3.1 
3.1 


3.2 
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3.3 
5.9 
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8.9 

ai 

5.5 
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4.0 

3.7 
3.8 

a9 
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4.0 


3.0 
3.5 
4.0 
4.0 
4.9 


3.1 
3.9 
3.8 
3.7 
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May.    June. 


4.3 
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3.0 
2.1 
2.1 
2.2 
3.0 
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2.6 
2.5 
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3.4 
3.4 


2.8 
2.4 
2.4 
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4.0 
4.5 

5.0 

4.8 
4.6 
5.6 
5.0 
4.5 

4.2 
4.0 
4.0 
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2.6 
2.6 
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2.6 

ao 
ao 
ao 

2.8 
2.8 
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WATER   RESOUBCES   OF    GEORGIA. 


Dnlh/  (jngf  height,  in  fret,  of  Toccoa  River  near  Bluerid*j* — ^'MnTin-^*-!. 


D.iv. 
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2.6 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
*»  4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 
2.6 


I 


3.5 
3.2 
3.0 
3.0 
6.0 

4.0 
4.0 
4.0 
3.  .'i 
3.5 

3.5 
4.0 
4.0 
4.0 
5.0 

5.0 
5.0 
4..'» 
4..-» 
4..-» 

4.0 

14.0 

8.0 

6.0 

5. 0 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0     . 


2.6 
2.6 
2.4 
2.4 
2.4 

2.3 
2.3 
2.3 
2-3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
3.0 
3.0 
3.0 

2.8 
2.8 


4.0 
4.0 
4.n 

4.0 

4.0 

4.0 
4.0 
4  0 
4.0 
:i.  6 

3.». 

♦i.f. 

3.H 
3.  ,5 
3.5 

3. 5 
3.4 
.3.4 
3.0 
:i.O 

a.t» 

3.0 
3. 0 
3.0 

3. 0 

.3.0 
3.0 
4-0 
4.0 
•J.  5 


2-.S 
3.  U 
3-  O 
3.0 
3.0 

2.S 
2.  s 

2.  s 
'2.ti 
2.6 

2.6 
3.0 
3.0 
2.8 
2.8 

2.S 
2.8 
2.  a 
2.H 
2.« 

2.5  ■ 
2.7 
2.7 

2.6  ' 
2.6 

I 

2.6  ; 

2.6 
2.5 
2.5 
2.5 


.v.  J 

:yi' 


5.'i 

3.y 
3.  If 

•i.if 

3.<i 
•V  '!• 

•i.  1." 
•V  i.» 

o.O 
i.  !• 
■J.o 

--*> 

2.> 
2..^ 
2.  > 
2.> 

2  s 

2.S 
2.^ 
2.> 


J. » 


2.5 
2.'. 


2  li 
2  *• 
2.'.' 
2.6 
2.»i 


2.»i 
2.  r. 
2.  »i 
2.  f> 
2.5 


O     - 

2. 5 
2. 5 
2. 5 
2.5 


2.5 
2,5 
2.5 
2.5 
2.5 


2.4 
2.4 
2.4 
2.4 
2.4 
2.4 


.  I 


1  - 


_  1 
J.4 

.i 
.v" 

.1   - 


2.4 
li 

i4 

.'.4 

2.  t 
2.4 
2.4 
2.4 
2.4 


•»  ■ 

2- J 
2.^s 

2.  -> 

4.1' 


:^0 

3.(« 

3.0 
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Daily  gage  height,  in  feet,  of  Toccoa  River  near  Blueridgt — Continued. 


ov- 

Jan. 

Feb. 
3.0 

Msr. 

}?■ 

D.y. 

Jim. 

Feb. 

""■ 

Day. 

Jan. 

Feb. 

liar. 

un. 

3.0 
3.0 

iS 

2.M 

Is 

2.8 
1.8 

im 

11 

40 
40 

IB 

« 

40 
40 
40 

40 

ItOl 

Is 

1 

3.0 

1! 

i.% 

3.6 
!.« 

lao 

E: 

to      48  1  17. 
40     41     ai 

» 

Jl 

Rating  table* for  Toetoa  River  near  Blueridgt. 
XOVEUBER  25,  IS96,  TO  DECEMBER  3],  IIM.' 


^^4^. 

h:?iS'i. 

hp'uSt. 

charge. 

■"'4 

fr«. 

-'M 

ft«- 

»« 

^filo 

sS- 

2 

00 

3.KI 

a,oo 

2.280 

7.00 

too 

'^ 

420 

IS 

i.m 

2.m 

soo 

4 

M8 

^ 

MO 

420 

S70 

Iw 

B.CO 

3.4BB 

)  DECEMBER  31,  It 


JANUABV  1,  WOl.  1 


^S 

«» 

3.80 

l;S      I 

iS 

2.™         r 

W 

.43S 

3.80 

480 

3.f3i 

a,23£ 

3.,0 

1.335     , 

S.00 

2.U3S            0 

4S35 

i.dtn 

4«. 

2.4«    ^         7 

20 

S,0I4 

slam 

.nis 

ou 

-m 

Iis'S; 

•  Aborc  gsgn  height  3.00  (wt  the  raling  curve  la  a  tangent,  the  c 
t  Above  gage  height  3.30  (eel  the  rating  curve  ia  a  tangent,  the  i. .„  ...  ,.. 

*  Above  nge  helgtil  S.liO  leet  the  rating  curve  is  a  tangent,  the  difference  being  107  per  tenth 
d  For  19in72.eO  =  460.  2.70=i03, 2.80  =  552, 


?  being  70  per  tent 
n  lielng  100  per  t^ 
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WATER   RESOURCES   OF   GEORGIA. 


Ext  i  mat  at  monthly  discharge  of  Toccoa  River  near  Blucridgt. 

IDraintige  area,  231  square  miles.] 


.Month. 


ISilH. 


Discharsn)  in  serond-feet. 


ROD-Ctf. 


Maximum. 


Minimum. 


Mean. 


Sec-ft.  per   IV?«:  & 


N'ovpmbcr  2r> 
Dcopinhcr. .. 


-;«) 


ISOl). 


January . 
FohniaVy 

Marr'li 

April 


May 

June 

Julv 


August 

September 

OctolMT.    . 
Noveinher. ... 
December  \-l.\ 


IIMM). 


March  2:WM 
April 


May  1    1«».. 
June27-;i(» 
Julv 


.\u>;usf 

Srpti'inbiT. 
October. .  . 
Novpuiber. 
Direniber. 


l'.H)l. 


January.. 
Kel)ruarv 
March..".. 
April 


I' 
May 

.fUIH' 

July 

\u^'ust 

Se|)teinber. 
October. . . 
Novenilx'r. 
i)K'ernl)er. 


The  voar. . . 


r2.2<K) 


I'lOJ. 


January.. . 
Kcbruarv. . 
M;irrh..;.. 

\pril 

May 

.hue 

Iul\ 

.\UKMJ.^l..     . 

September, 
October. . . 
Novt'mlxT. 
I)e<'eml>er. 


The  ve;ir. 


VM\\. 


Jamiar>-.. 
Kebruarv 
M  in-h..;. 


2,GG0 
8,010 

8, 7:>o 

2, 440 

i.avj 

447 

(iOO 

447 
1,590 
1..V.K) 

8.010 


l,0<i2  , 
8,010  , 
4,800  ' 


eq.  mi 


r 


inrtM 


1,004 

836 

988 

1 

4.2S 

4* 

1,004 

610 

745 

X23 

1.520 

280 

733 

3.17 

.'.« 

5,244 

83(*» 

1.750 

7.61 

:.« 

3,040 

TOO 

1.704 

j              7.»» 

?.a 

2,508 

760 

1,411 

1              6.11 

ts; 

1,292 

70O 

884 

'              3.83 

4C 

1,064 

280 

545 

2.» 

;« 

1,444 

370 

575 

2.49 

i< 

1,004 

305 

471 

2.04 

2> 

010 

255 

329 

!              1.43 

:.i 

700 

230 

298 

l.» 

i.« 

912 

255 

315 

1.36 

12 

1.216 

255 

473 

2.05 

1" 

1,235 

837 

1.035 

4. 48 

1.S 

1,235 

675 

878 

3.  SO 

4  24 

1,2;15 

460 

900 

3.yo 

i> 

2,r»35 

1,935 

2.335 

10.11 

1.9 

1,935 

750 

1.226 

5.  .11 

»ii: 

1,235 

460 

761 

3.2s,, 

13 

l,<i35 

423 

<)29 

2.72  ! 

i%> 

0.'235 

423 

1.007 

4..% 

4C 

1.035 

460 

728 

3.15 

%'A 

1.235 

460 

710  ; 

3.07 

j»4 

5,228 

552 

1,100 

4.7r. 

it 

1.590 

552 

7li5  1 

3.31 

i« 

4,800 

066 

1,077 

4.tib 

i? 

3.195 

1,062 

1.458 

6.31  . 

7« 

9,080 

606 

1.599 

6.92 

:» 

i,r>no 

666 

1,011 

4..t8 

i* 

1,.t90 

666 

7**8  i 

3.;C 

S.K 

12,290 

666 

2,248  1 

9.73 

w.t 

1,590 

666 

1,144  ■• 

4.95 

ii: 

804 

552 

619  > 

2.68 

l^ 

552 

460 

493  i 

2. 13 

.'> 

10.150 

552 

2.248 

9.73 

Ill 

460 


1.211 


909 
1.590 
1,2<H) 
804 
550 
400 
312 
270 
400 
355 
312 
666 

270 


1,602  ' 

2,029  1 

2.104 

1,459 

690 

530 

370 

361 

531 

40ti 

470 

8(V6 


5.24 


I  *  ■  ^ 


0.91 

vr 

8.78 

ri4 

9.11 

lai- 

0.32 

MB 

2.99 

i4i 

2.29 

2* 

\.m 

l.M 

1.50 

1.* 

2.30 

1.76 

t^ 

2.0li 

tJ 

3.75  1 

it 

952 


4.12 


5iy 


550 

666 

1,376 

1 

626  1 
1,629 
2,046 

1 

2.71  , 
7.05 

8.8»i  . 

1 

,vl.' 

.•1  •:: 
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OKOEE    RIVER   AT    M  CAY8^  TENN. 

This  station  was  established  March  21,  1903,  by  O.  P.  Hall.  It  is 
located  at  a  suspension  footbridge  just  below  McCays  Ferry,  at 
McCays,  Tenn.,  near  the  Georgia-Tennessee  boundary,  and  one-half 
mile  below  the  railroad  bridge  of  the  Atlanta,  Knoxville  and  Northern 
Railroad. 

The  channel  is  practically  straight  for  about  800  feet  above  and 
below  the  station.  The  right  bank  will  overflow  at  about  14  feet 
gage  height  for  about  500  feet,  and  the  left  bank  at  gage  height  12  to 
20  feet  for  about  400  feet.  The  water  is  confined  to  one  channel  and 
the  bejj  is  probably  constant.  The  current  is  fairly  swift  and  the 
section  is  good  for  measurement.  Discharge  measurements  are  made 
from  the  suspension  footbridge. 

The  gage  is  in  two  sections,  the  inclined  section  reading  from  —0.3 
to  8.5  feet,  set  in  a  trench  and  held  in  place  by  posts  driven  into  the 
ground.  The  vertical  section,  reading  from  8  to  18  feet,  is  attached  to 
the  bridge  posts  on  the  right  bank.  The  gage  is  read  twice  each  day 
by  Arch  Ballew.  Bench  marks  were  established  as  follows:  (1)  The 
head  of  a  large  nail  in  the  center  of  a  post  at  the  right-bank  end  of  the 
footbridge  on  the  downstream  side;  elevation,  16.10  feet;  this  post  is 
an  anchor  post  for  the  cable  of  the  suspension  bridge  and  may  be 
pulled  out  of  place.  (2)  A  copper  plug  set  in  solid  rock  at  the  outer 
edge  of  the  side  ditch  of  the  railroad  bed,  about  800  feet  west  of  the 
railroad  station  at  McCays,  1 1  feet  north  of  the  center  of  the  track, 
and  slightly  higher  than  the  railroad;  elevation,  20.98  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 

Discharge  nicasurements  ofOkoet  River  at  McCays,  Tenn. 


Date. 


1903. 

March  21 

May  12 

May  14 

July  24... 

August  21 

Octobers 

October  9 

December? 

1904. 
February  22 


Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

3.42 

2, Ota 

1.87 

992 

1.86 

990 

1.37 

727 

1  17 

584 

1.22 

624 

.85 

419 

.53 

307 

2.  SO 

1,664 

Date. 


February  25 . 
February  26. 

May  11 

June  30 

August  26... 
October  10.. 


1904. 


April  10. 
June  19. 


19a5. 


Gaffe 
height. 


Octo^>er  5 .\ . 


Feet. 

1.40 

1..30 

1.33 

.82 

.65 

.30 


1.22 

1.18 

.77 


Dis- 
charge. 


Sec.-ft. 

foi 

669 
629 
386 
354 
214 


666 
606 
413 
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Daily  gage  height,  in/ut,  o/Okoee  River  at  McCoys,  Tenn, 


Pay. 

v.m. 

'   Jrtii. 

1 

Feb. 

Mhf. 

1. 

; 

■1 

.< , 

Apr.  I  May. 


f,.                        ■ 1 

(i ' 

-* 

S ' 

il                                     

H) 

11 ' 

12 

13.   .                        

14.                             

1.-)                              

1 
\t\.           .                  

17.                            

IS.                            

1<».                           

1 

22 

4.3 

2;i 

24. 

'    S-O 

4.0 

3.7 

• 

3.:> 

27 

3.3 

3.2 

2i» 

3.4 

0.4 

;u 

4.3 

4. 


s. 
10. 


11. 
12. 

i.r 
11. 
i:>. 


iii. 

17. 

IS. 
i'.». 

2<». 

21. 
'*"! 
2.1! 
21. 


2tl. 
27. 

2N. 
2t». 


llKtt. 


0.  r. 

.0 
.7 
.(> 


7  ' 
G  ' 

.(> 

,0 


L3 
1.0 

.s 


1.0 
1.7 
1.4 
1.2 

1.1 

I.O 

.0 

.  s 


0.« 

.s 

.9 
.9 

..»< 

.S 
..S 

l.S 
.9 

l.U 

1.2 

1.0 

.9 

.0 

1.0 

.9 

.s 

.0 
2.0 

2.0 

2.9 
•>  •> 

i.r 

1.4 

1.3 
1.3 
1.2 
1.1 


1.2 
1.2 
1.0 

1.0 
3.0 
2.0 
l.<i 

I.r. 

l.(i 

1.4.-> 

1.3 

2.;c. 

1.3.*. 

1.4 
1.3 
1.3 
1.3 
1.3 


2. 2.-| 
2.2.-. 
3.  <i 
2.S 

o    •» 


2.2 

l!s.". 

1.7 

I.r. 

1 .  .Vi 


3.7 
^6 
3.3 
3.U 
3.1 

3.1 
3.0 
4.4 

3.2 
3.1 

2.9 
2.8 
3.3 
3.1 
3.5 

3.2 
3.1 
3.1 
2.9 
3.1 


..    I 


2.9 
2.7 
2.« 
2.  a 
2.5 

2.6 
2.5 
2.4 
2.3 
2.3 


1.5 

1.5 

1.4 

1.35 

1.3 

1.3.'> 

1.9 

2.3 

2.1 

1.7 

1.U5 

1.55 

1.5 

1.4 

1.4 

1.4 
1.35 

i.;j.'. 

1.3 
1.25 

1.3 

l.;V) 

1.25 

1.2 

1.2 

1.35 

1.5 

l.:i'i 

1.3 

1.2 


2.3 
2.3 
2.2 
2.2 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
1.9 
1.0 
1.9 
1.9 

1.8 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 

i.e. 

1.5 

1.5 
1.5 
1.5 
1.5 

1.8 
1.9 


1.2 
1.25 
1.25 
1.3 

1.2 

1.1 

1.1 

l.ft~> 

1.8 

1.45 

1.3 
1.25 
1.2 
1  ■> 

1.2 

1.15 
1.1 
1.1 
1.1 
1. 15 

1.0 
1.0 
1.0 
.9 
1.0 

.  9.') 
.9 
.9 
.9 
.9 
2.35 


2.7 
3.9 
2.8 
2.7 
4.3 

4.1 
3.1 
2.0 
2.4 
2.3 

2.8 
2.3 
2.2 
2.1 
2.0 

2.0 
1.8 
1.8 
1.7 
1.7 

1.7 
1.7 
1.7 
l.ti 
1.6 

1.8 
2.2 
2.6 
1.8 
1.6 


Jaly. 


1.6 
1.6 
1.6 
1.7 
1.5 

1.5 
1.6 
1.6 
1.5 
1.6 

2.3 
1.8 
6.3 
2.6 
1.9 

1.7 
1.8 
1.6 
1.5 
1.5 

1.4 
1.4 
1.4 
1.4 
1.3 

1.3 
1.3 
1.3 
1.2 
1.4 
1.7 


1.45 
1.2 
1.0 
1.0 
.9 

.9 
2.1 
1.2 

.9 

.9 

.85 

.9 

.85 

.8 
.8 

.75 
.75 
.  < 
.  I 

.8 

.75 
1.2 
.8 
.7 
.ri5 

.  I 

.  I 

.  7 

1.2 

.Hit 


I 


I 


I 


Ang.  '  Sept.  I  Oct.     Not.  [> 


I 


.75 
.7 

.  t 

.65 
.9 

.8 

.7 

.75 

.0 

.75 

.7 
1.2 
1.0 
.76 
.65 


.75 
.8    ' 
.6    ' 
.6    ' 

.55; 

.6    ' 
1.1 
.  <o 
.  7 
.9    . 

.85  \ 
.6.-1 
1.0    . 

•«* 
•  !•>    . 

.  t 

.75 


1.4 
1.3 
1.6 
1.2 
1.4 

1.3 

1.2 
1.1 
1.1 
1.1 

1.6 
l.I 
I.l 
1.0 

1.8 

1.9 
1.3 
1.9 
1.2 
2.4 

1.2 
l.I 
1.1 
1.0 
1.0 

1.0 
.9 
.9 
.9 
.9 
.9 


1.6 
.96 
.75 
.75 

1.0 

.96 
1.1 
1.7 
1.25 
1.06 

1.45 
1.1 
1.2 
.96 
1.0 

.85 
.7.) 
.7 
.75 

.8 


0.8 
.8 
.9 
.9 
.9 

.8 
.8 
.8 
.9 
.9 

.8 
.8 
.  7 
.7 
1.0 

1.3    1 
1.0    I 

;2  ' 

.8    : 


.8    1 

••z : 

.7  , 

.7  I 
.7 

.6    I 


.6    ' 
.56  i 
.55 
.55  > 

■7    I 

.6    ' 

.5    I 
.5    < 

"*    i 

.45  . 

.45  . 

45 

■  45  i 
.4    . 


.4    I 
.4     I 

.35  > 


.  f 

1 
.4 

.6 

.45  ' 

.6 

.4    = 

.75 

.35 

.4 

.35 

.7 

.35 

.95 

.35 

.75 

.4    > 

.65 

.35  1 

.6 

*    . 

.6 

0.6 
.6 
.6 
.6 
.ri 

.6 

.6 

1.5 

.9 


m 
.  i 

.6 
.« 
.6 

.6 
.9 
.9 


.6 
.« 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 
.7 


.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.25 

.35 
.25 
.25 
.25 
.25 

.25 
.25 
.25 
.25 
.25 

.3 
.3 
.3 
.3 
.3 
.3    I 


0.7 
.1 
.» 
.9 

1.2 

.1* 

m 
.  I 

«i 
.  I 


1.2 
1.2 

.S 

.s 


.  I 
.  i 

.  I 

.6 

.6 


.4 

.3.-. 
.3 
.3 
.3 

.3 
.35 

.55 
.55 
.5 

.45 

.35 

.3 

.3 

.3 

.35 

.4 

.65 

.4 

.4 

.3 
.3 
.3 

.3 
.7.» 


.{ 


.0 

m  m 

,.i  .1 

.7  .» 

.7  .\ 


• 

.'i 

9 


S 
I 


.3 

.3 

* 

-3 

.3 

.S 

-35 

.4 

LOT. 

.35 

.ti 

.*> 

.3 

.."1 

\S: 

1.4 

.♦J 
.3 


.  i 
.4 
X 


.■V 

.4:- 
.4 


.4 
.4 
.4 

X- 


i.ft- 
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Daily  gage  height,  in  feet  j  ofOkoee  River  at  McCays^  Tenn. — Continued. 


Day. 


1905. 


Jan.      Feb. 


0.7 


.63 

.8 
.5 
.9 
.8 
.9 


.95 

a4 

as 

2.0 

l.I 

1.1 
1.1 

1.0 
1.0 
1.0 

.93 
.9 

.83 
.8 

.8 

.75 
1.1 
1.1 

.9 

.85 


0.77 
.8 
.8 
.75 

1.0 

1.55 

1.25 

1.45 

3.1 

2.45 

1.85 

1.65 

1.7 

1.85 

1.75 

1.5 
1.5 
1.4 
1.3 
4.2 

4.1 

3.3 

2.25 

2.15 

2.0 


Mar.  !  Apr.     May.    June.    July.     Aug.     Sept.     Oct.  \  Nov. 


1.5 
1.4 
1.4 
1.4 
1.3 

1.3 
1.4 
1.3 
1.7 
2.0 

1.25 

1.5 

1.55 

1.5 

1.4 

1.3 
1.3 
1.3 
1.25 

1.7 

3.0 

1.95 

1.7 

1.7 

1.6 


1.85 

1.5 

1.65 

1.4 

1.55 

1.4 

1.35 

' 

1.45 

1 

1.3 

1.45 

1.4 

1.3 

1.2 

1.2 

1.2 

1.7 

1.35 

1.2 

1.35 

1.4 
1.2 
1.2 
1.2 
1.15 

1.15 

1.25 

1.1 

1.1 

1.1 

1.25 

1.7 

1.45 

1.5 

1.85 


1.45 

1.35 

1.3 

1.5 

1.4 

1.65 

1.7 

1.7 

1.8 

1.55 

1.4 

1.35 

1.3 

1.2 

1.55 

2.8 
1.8 
1.6 
1.5 
1.5 

1.45 
1.4 

ao 

2.2 
1.85 


1.8 

1.7 

1.6 

1.5 

1.45 

1.5 


1.4 

1.3 

1.3 

1.25 

1.2 

1.2 

1.2 

1.15 

l.I 

1.0 

1.0 

1.15 

1.1 

1.0 

1.5 

1.5 

1.65 

1.3 

1.3 

1.1 

1.4 

1.25 

1.85 

1.25 

1.2 

1.15 

1.3 

1.5 

1.8 

1.65 


1.7 

1.25 

1.1 

1.0 

1.0 

1.0 

1.0 

1.15 

1.0 

1.2 

1.5 
4.4 
2.0 
1.5 
1.3 

1.45 

1.3 

1.15 

1.4 

1.2 

1.1 
1.1 
1.0 
1.0 
1.05 

.95 

.9 

.9 
2.15 
1.0 
1.0 


0.9 
.82 

.8 
.8 
.8 

.75 

.9 
1.25 
1.0 
1.15 

2.15 

1.75 

1.65 

1.8 

1.95 

1.45 

1.4 

1.2 

1.1 

1.0 

1.0 
1.0 
1.1 
1.1 
1.15 

1.4 
1.0 
.95 

.85 

.8 

.8 


0.8 
1.7 
1.1 
.92 

.8 

.8 
.8 
.8 
.8 
.72 

.75 
1.15 
.8 
.73 
.72 

.72 

.7 
.7 
.65 
.7 

.7 

.62 

.6 

.6 

.6 

.6 
.55 
.55 
.55 

.58 


0.92 

.  I 

.88 
1.2 

.78 

.68 

.6 

.6 

.6 

.8 

a  3 

1.35 
.95 
.8 
.82 

.9 

.8 

.72 

.68 

.6 

.65 
.62 
.65 
.6 
.  7 


1 


2 

85 
75 

7 
7 


0.68 
.6 
.6 
.65 
.62 

.63 

.62 

.6 

.6 

.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.55 

.8 

.75 

.6 

.6 

.72 

.7 

.62 

.62 

.6 

.65 

.75 


Pec. 


0.6 
.6 
4.6 
1.6 
1.4 

1.2 
1.2 

ae 
a  4 

2.4 

1.9 

1.65 

1.5 

1.55 

1.7 


1.6 
1.45 
4 
1.35 
1.7 


1 


2.7 
2.0 
2.2 
2.0 
1.75 

1.6 

1.55 

1.5 

1.7 

1.5 

1.45 


ating  table  for  Okoee  River  at  McCays,  Tenn.,  from  March  20,  19(tS,  to  December  St, 

J 905. " 


Ga^e 
height. 

Dis- 
charge. 

Gagtt 
height. 

Feet. 
,         1.30 

Dis-      1 
charge. 

Sec.-ft. 
655    1 

Gage 
height. 

Feet. 
2.30 

Dis- 
charge'. 

Set.'/t. 
1.275 

!     Gage 
height. 

Dis- 
charge. 

Feet. 
0.20 

Feet. 

Sec.-ft. 
2.200 

.30 

230 

!         1.40 

710 

2.40 

1.3<0    , 

a  80 

2,  .'WO 

.40 

262 

1..50 

767 

2.50 

1.410 

4.00 

2,500 

.50 

296 

1.60 

826    ' 

2.(X) 

1.480 

4.20 

2.650 

.60 

332 

[         1.70 

887 

2.70 

1,550 

4.40 

2,800 

.70 

370 

'         1.80 

950 

2.80 

l.(t20 

4.00 

2,950 

.80 

411 

1.90 

1.015 

2.90 

1.690 

4.80 

3,100 

.90 

455 

2.00 

1.080 

a  00 

1,760 

5.00 

3,250 

1.00 

502 

2.10 

1.145 

a  20 

1.900 

5.50 

a  650 

1.10 

551 

2.20 

1.210 

X40 

2.0.'i0 

6.00 

4,050 

1.20 

im 

1 

1 

This  table  is  based  on  18  di.<«charge  m<»8ureinent.s  ma<le  during  190.^1905. 
)  heights  0.25  loot  and  3.4  fc^t. 


It  is  well  defined  between 
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Mjm-h  2-J  .il 

Ai)nl 

May 

hiiii' 

.hily 

Augii-t 

SrptrmloT. 

()i-t(»lM'r 

NnVririlMT.  . 
l>(H'oii:l)<'r. . 


.Ianiijir\  . . . 
K»'l«riiiir\  . . 
Minh..'... 

April 

May 

'UIU' 

.riih 

\ll.L'llst  .... 

Si'pU'iiihcr. 
Oflctlirr.  . . . 
\()Vi'Iu!>iT. 

I)«'C'oinlM'r. . 


Est  itruitt'd  monthly  discharge  of  Okoee  Rirer  at  Mr  Cays,  Tenn. 

[DrHinago  ari^a.  374  square  milen.] 


I'l'O  \»M r. 


.I.iiinar\ 

K('!)rii.ir\' 

MMr.-h.." 

\j>ril 

May 

Iniic . . 

hily 

\il;-'ii   I 

^Ontcilllcr.  .  .  . 

( tcfol.cr 

.\'(>\i'm!-fT. . .  . 

T!  r  \  c.ir 


MMiith. 


wm. 


l'.'<)4. 


iw:.. 


Di8chan;c  in  ft»cond-f«iOt . 


Rnn-'. 


Maximiim.   Minimum. 


I 


Moan.      *  •-*  -'I  I"  ' 
"^  srj.  mil. . 


4.370  1 

l.iKW 

1 
1 

1       2.»i:n 

7.  u"i 

2.800  ' 

1.275  , 

1 .  772 

4.74 

1,275  1 

767  1 

'             *IS1» 

2  'i-i 

2,725  1 

H2t>  1 

1..3IV. 

3.  4!" 

4.2«)  1 

(J02  1 

iKJti 

2.  .=ii 

1.340  , 

455  , 

M2 

1.72 

li-W  , 

:«> 

419  ' 

l-»2 

7lM    , 

.332  I 

3*M 

.  '*7»- 

1)02  ; 

.132 

:{fis 

1    V"i 

4.-»5  ' 

1 

2l}7 

,34() 

.IKN 

1 

1 
J32  1 

4.^-> 

1.  l'> 

1.(190 

411  I 

tiJiO  " 

I.  Us 

2.200  ; 

■W  1 

922 

2.  17 

1,275  1 

<)02 

745  ' 

1.9i. 

l,.30S  ' 

4.>5  1 

tilO 

1.'^ 

1.145  " 

.^51  - 

475 

1  27 

♦02 

314  . 

403 

l.iN 

HK7 

:i"« 

470 

l.> 

370 

2:«  ' 

27y 

.74'i 

21ii 

215 

22ii 

1/4 

390 

230  , 

2»»1 

.  »*/!< 

1.242 

2ti2 
215 

407 

l.tv.i 

2.200 

48S  '' 

l..:l 

4.370 

2«Hi 

i'A9  ' 

1.74 

2.rt;"iO 

390 

1.012  1 

2  7; 

1 .  7riO 

ii2K 

7W 

2  10 

<K>  . 

.V)l 

*)»<i  1 

1.77 

1,7<0 

fW2 

SoO  , 

2.  :tf» 

y«2 

.■j02 

Wil 

1.77 

2.S0J) 

4.'>.') 

iiK7 

l.M 

1.I7S 

:m 

r^2 

l..> 

HK7 

.314 

401 

1.07 

1 .  ?»7:. 

.332 

459 

1-23 

Ill 

314 

344 

.  92"  J 

2.ft."iO 

:*.« 

991 

2.  'Ci 

4.370 

29«> 

075 

1 

l.M 

FKJHTINCTOWN    (KEEK    AT    M  CAYS,    TEXX. 

This  station  was  cstahlislu'd  Auti^ust  27,  1904,  for  the  purp 
niakiiiii:  niisccllancous  nioasiireinonts.     It  is  located  about  or 
iiiil(»  above  tlic  inoutli  of  the  creek,  which  flows  into  Okoee 
ahout  one-lialf  mile  holow  the  ^a<!:in^  station  at  McCays,  Tenn. 
iii<i:t()wn  Creek  is  in  Geor<i:ia,  but  its  mouth  is  in  Tennessee. 

Both  banks  are  oj)en  cultivated  lands,  which  will  probably 
flow.  Th(^  l)ed  is  sandy,  and  will  i)roba])ly  change  much.  Dist 
measurements  are  made  bv  means  of  a  boat  or  by  wadinsr. 
bencli  mark  is  two  small  nails  driven  into  the  largest  of  a  cIum 
small  maple  sprouts  on  the  ri<i:ht  bank,  40  feet  above  the  niout 
small  branch:  elevation,  5.00  f(»et  above  datum  of  assumed  srajre 
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Discharge  measurements  of  Fightingtoum  Creek  at  McCays,  Tenn. 


Date  ^*?®   I     ^**"  Date  '  ^^^         ^*"" 

^*^-  height,   charge.  ^*^-  | heigh t.    ehaige. 


1904.                           I  Feet.  Sec.-ft.  I'                           1905.  Feet,    i  S^o.-/<. 

May  12 al.25            122  June  20 2.00  123 

August  27 1.72              79,  October  6 1.61,  59 

Octoberll 1.12              40  I 


«  Gage  height  given  is  for  the  Okoee  River  at  McCays. 

MISCELLANEOUS  MEASUREMENTS,  HIWASSEE  RIVER  DRAINAGE  BASIN  IN 

GEORGIA. 

Fightingtown  Creek, — This  stream  is  a  tributary  of  Toccoa  River. 
A  measurement  was  made  October  4,  1904,  at  the  Galloway  bridge, 
near  Blueridge,  above  the  Horseshoe  Bend. 

Width,  33  feet;  area,  25  square  feet;  mean  velocity,  1  foot  per  second;  discharge, 
25  second-feet. 

Toccoa  River, — This  stream  is  a  tributary  of  Hiwassee  River,  its 
name  becoming  Okoee  River  in  the  State  of  Tennessee.  A  measure- 
ment w^as  made  October  3,  1904,  from  a  small  boat  at  Bench  Leg 
Ford,  near  Blueridge,  1  mile  below  the  Morganton  road  bridge,  and 
one-fourth  mile  below  the  mouth  of  Weaver  Creek. 

Width,  110  feet;  area,  264  square  feet;  mean  velocity,  0.65  foot  per  second;  dis- 
charge, 1 72  second-feet. 

RIVER  SURVEYS  IN  HIWASSEE  RIVER  DRAINAGE  BASIN. 

HIWASSEE   RIVEK. 

The  elevations  in  the  following  list  are  based  on  an  aluminum 
tablet  marked  '^1984  Atlanta"  at  the  northeast  corner  of  front 
vestibule  of  Towns  County  court-house,  Hiwassee,  the  elevation  of 
which  is  accepted  as  1,983.634  feet  above  sea  level. 

The  leveling  is  adjusted  with  flying  levels  on  Nottely  River  to 
accord  with  the  1903  adjusted  elevation  of  the  primary  bench  marks 
at  Blairsville  and  Hiwassee.  From  the  mouth  of  the  Nottely  to  Apa- 
lachia  the  leveling  is  a  single  spur  line. 

The  leveling  was  done  in  1903  by  Thomas  B.  O'Hagaii,  levelman, 
under  the  direction  of  Carroll  Caldwell,  field  assistant,  United  States 
Geological  Survey. 
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K''  i'»'jfiJ*  on  IIiir*j*Mi  Rixirfrom  Hiwauet,  Ga.,  to  Apalachia.  .V.  C. 

.  •  ';^  IVscription  of  points.  ,  ^^"^ 


• :  .w.iS*-» .  T-^'at:*  C'^uniy  c^-.irt-hoaso.  at  northeast  corner  of  front  vesiibiilc.  jilinui- 

r.  ;::.  T.v-  .• :  :::jrk"i   ■  .'\tlanta  \\pA" l.^i-iH 

'..  >  11: ; :  :.  Bri  ir- .  •••!••  t  ::--rti;.  »'ig»-  of  count  v  road,  white-oak  trsf.  miii  in  wrrt  5i«l«?. .  l.vC  i 

<•-  •  :i.  :  1  r.  Br;  ifT* .  .»■•  ftvt  ::<'nh  cf.  wattT  suriace I.y^ 

«■.  .  :ij::.--A  j:.  r::  .-.rk l.yC 

•  '. ..  Br.  if-  .  V.  .,:•  r  >  irf.iCt 1  *M 

•  '.  •*  r   -a::  liri:-.::.  r:."'.;!^..  w;ti.  r  <-.iriac»" I. Mi.' 

1.  •  :.'  f-' :  :.   r»:.  .-f '  r.lir- .  >■  (•-••t  w.^#t  of  rivtr.  pciint  on  rock  bluff l.*rL  >. 

I.'  lir.  ij-  .  A  r.' T  >:ri.iK- l.»5: 

l-  r.r.  If.  r.  ••  r 1  S74.'. 

l-  ii:*::.-A.!!' r  :....rjk LsT^ 

1.7  H  '.r  «. >»  W.  v.it   r  ?;r:aL'» l.vi^ 

I  '«  **"     '    •"  ■ :  '  i'»    w  •  * .  '  i""^  t»'t-  1  »'4 

2.  _•  i'y  ..>  t  r«*  .■»..  ••■'  '••  *.  :;  nh.  ••r.  »a*l  si<lo  of  riv«T.  triple  nuiplt*  tr**«,  nail  in  ^i»l»'  of I.»M.14 

II  _•  II-  ..■«  «  r»»  k.  ::.  ■  itr.  •  f.  ^^.ll•  r  -wrfaf*- l.v.i 


>     ■ 

......    ..I..?       ..-«•    ..     n..L'    .     ?...t  .LI.T    ............................. 

•^r:  ..:  f.-..^.  i  ■•!.  w.:t.  r  >':rijfv 

l.SSl 

\.-r. 

I  >> 

.1  4 

."^  •...;.   r   r  1.  :;.  ■•.:!:..  -.v.ir.  r  >:rf;»o- 

1  <» 

1  *.3 

■V.    • 

\V..t.  r-  :rf  ..    

l.N* 

r   <'r^' k.  ::.>':i:;.  \*..i' r  s'.irijtT I. Si* 

4.  >*  I,.  lip  n  :.:■ !  »p»  k.  :i.'"iil..  w.it-  r  ^urfao- "  l.Ki.^ 

1  >  I- :.  :1-  !■  :.  V   rl.  .V»  f.-.  t  r.-^-nhwi  <i.  n:iil  in  side  of  «lrad  iitunip '..v«s- 

4.  "^  I . ::  i.  !■■:.  K-r  !.  w.il-  r  <:rf.i<:>- 1  .•Ci 

4."*  i i ;«:':. -\^. I ;•  r  :■... irk '    l..>3» 

.\  J  •^•;-  .kiri:  ir.-  k.  !:.<■•  :lh.  vat>  r  >urf«o' l.tOO 

:..  ■■  W  .:■  r  <;rf,:». LMO 

.\  •■  F-r  I.  7'  f"  I  r.'r:  :.\i»  »:    iv  fi  t  wt->t  of  n>ad.  nail  in  red-oak  tw«» l.'OD.ti 

«•.  1  '. '.  f-1  t  i.irtl:  <•:  r.-. •  r.  i-  ;:.i  ^k\  r..Kk l.s!4**j 

Ik  J  W.tt.  r  <:irf,ii  • |.>!1 

«..  4  >•  r-  .!':i.  :::  ''lit,,  w.i*.   r  <  ;r;;n.. l.yit* 

•  ..4  i:-   :fh  (nr  1.  i.'i  f--  t  r.-r.:.  '-f  riv.  r.  nvk  Miixl.  point  on  rock l,Mfi.>4 

•  l  •»  \\  .tt-T  -.irf.tr* l..*o7 

7.  J  Sj.-iiitii.L'  <'r'.  .»:.  :•.«•■:!:..  •.Vi-t-.  r  s":rf.u-»' l.s'4 

7.'.'  Hvni'.ri  \ir\\iz  .  i'.'»rir.»  .tst  .I'-ut:-.- nt.  iM>int  on  top 1..>I\31 

7. '»  r» '.r'l.-.  r  1  ii-:  iiT'    u.'i- r  >  ;rf.io l,7l'7 

7.  •.«  Ii  .r-iir  1  !".r.  '..:•  .  •  n  Jsr-  tl-.r L>ly-: 

7.  •»  r..tr-..  :-  i  iSr;  li:-  .  \  icl.-A;  i.  r:.;.irk 1.M4 

^.;;  V   ri.  \v  ■'.■  r  -irf  m-. I.:u4 

s. ;;  1    ri.  '•  f  •  t  .-■••Mti '-f  f.-r-i.  l.'i  f.-n  t  n«irth  of  rivor,  nail  in  side  of  dopwoo<l  tn.1' I.su7.* 

y^  \\    :.  -  .  ;r:.  .- l.TM' 

'.'.  "  !I-  .■•:     f  ;-..i:i!.  waX-  r  Mirf.ui 1.7««i 

•A  J  ![v.  :t-  .M;.1  Cn.  k.  r..oiHh.  wai'  r  >:irf:io- 1.7>.' 

".'.4  !!•  r*- rt  K'-rl.  <■:;  mmuM  fli:>- cf  riv.  r  at .  nail  in  siil«»  of  Mrch  tnv l.Tyl.lv 

\K  4  I!;l:!!  \v.i(«  r  :::..rk " l.TIii" 

\>.  4  \V..t   r  <  Iff  ir" 1.7*i7 

...  Ik.! I r  rr<-«  k.  ;:.■••;! ti.  w.iirr  >'-irf.iii- 1.7^7 

IV  i>  IJ  f'-"X  \\>  <\  'i  TT. •  r.  i><»int  »vi  r«.xk 1.7C»v74 

I'. '■  \V.,t,  r  --'iri  ■•■'■ 1.7S0 

lis  ["w  iM  r  ^  k.  :  .'  :t:i.  w.if'  r  s::ri;ut- 1.77*" 

I..*.  Iu>'jii;t'    Br:  Ii.'- .  .•."^' i'^ !  w.vt.  .in  . -ip- ..f  rivi-r.  nail  in  root  of  birch  tru* 1.77S.i' 

1. .'.  T'l-'iiiiif  r.  niiT'  .  ■■v.-:-  r  surf.M-'- 1.774 

].'.  HiLrh-w.iti  r  :i:;"irk 1.794 

1.  ^  -M.irti:.  .  r  <»'■.. i:H  r-^  iv.  !::i':t;i.  w.iii-r  surfat-i' 1.774 

_'._'  \V.,t.r  <;r:...- 1.773 

_'.  ii  Tiixjiiir  c  r> .  rv.  i::-'Mth.  l.'o  fi-«t  L«»rth\vf«it.  1(»  f«t't  west  of  river  nail  In  root  of  birch 

tr.-.- I.777.W 

J.t.  W.it.r -iri.M.' 1.771 

•J.  >  Il.ii.i'i-.  w  jf.  r  s:r:.i«-.- 1.7iJ 

A.:\  l\>  I'lU  r.i ;■.-:.-.  \v..:.r  Mirf;iii' |.7iO 

.{  <i  Slrf.i:.'!.  :.  -'i:!!..  'a.iIit  .^iirf.ici- I.7,V:« 

4  (1  M  irf  i'i  K-r  i.  ■_'."  i>  it  s<i:!Tli.  <»i!  \^«  ^i  ,-Ii:i'Mf  nv«T.  at  fish  trap,  naU  In  root  ofbin-h 1,7.".  74 

4.  It  .M;irf  ii!  I-  '■r-i.  wMt-T  ^urfac- 1.7o»i 

4.^  W.itiT  -  hi"  i 1.712 

4.'<  I.^iThiTw  "■■  !  I'-r-l.  J.">  t(«  t  T:i'rth\vr>i.  rail  in  walmit  tn-e 1.74?.!'' 

1  !»  L«'  !thfr'.\  ""i  F-'T-i.  v.at«  r  s'lrl.nr   1,741 

».  I)  \.|.><>:i  (><.  .<.  n;..Uth.  V.  ;.t.T  Mirf;t<.-t> 1.741 

I.  4  W.it.-r  -;i.-f.i..' I.?i2 

7.0  Fi.-i'  ('r--.-rw.  iinnith.  \v;itfr  .-;irf.i«<' I,71J 

7. A  .>!  n- «'!i.  rio'illi.  \\at«-r  M!rf,n«- l.'tf* 

7.."»  r;is<  nii'Ti-  F'T'i.iM^^!  ^:<li' <if  riv«'r.  iruvi.ti-rof  foni  ri»ad.  nailinrootofgiun  tnx* l.'.t*".M 

7  .'»  la^^s  •    I'lp'  F->r<l.  watrr  Mirf.n  »• 1.7lC 

7.7  (.'loii'l  Tjrr  (nek.  i;i":ith.  \vat»T  •^iirfaco 1.7(0 

s  .i  W.itiT  ^iirf  icf \.i£0 

»*.  s  Mi-t  f  y  (ri'-k.  iMuHtli.  wat«r  .oiirfai  «• l.tHf.i 

U.  1  H'-.cl  of  i.'iat.'l.  uMti-r  surfaii' l.tiTV 

'»  4  .<\\«-«'t  wjiTiT  ('rr«'k.  nioiitli.  \\at«r  surfaci> I.f.'3 

!•  I,  .<rrfani.  inonth.  watr-r  surfacr l.tii* 

L'0.0  Shallow  Fonl,  lo  f»ft  J'ast  of  river,  nail  in  si<Io  nf  liin.'h  tre** I.H'7.  14 
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on  Iliieaitre  Rirer/rom  Hiuaiue,  Oa..  to  A-palachia,  N.  C— Continued. 


Water  Mrt-i,*.. 
End  of  inland... 
Cfoek.  niouth... 


TopnfClmmkpi'dmni,  WBler  nurluc* 

Fool  of  CberokEed&m.  water  nirface 

Cberokee  dein,  JSfcet  KnjthwMt,  point  on  rock 

Water  *urCuu 

Canewtur  Ford,  w*tar  auctitce 

Rocky  Branch. moatli.  Vkternrface 

N'ortfl  «dw  of  rtver.  nikU  Ln  aide  of  bLichtne.-.- -----..-- 

-BduU  npidi.  foot.  tratMHirtun 

Stream,  mouth,  water  surface 

Bruatown  Cneli,  mouUi.  nMr  mrbwe. 

IiUnd  Ford,  TOO  f«t  eut,  souUi  Hide  of  liver,  point  on  n 

PwGlitiu  Creek,  mouth,  water  8urte» 

namsfaoe  Ford,  water  surlaoe 

South  sdde  of  ford,  luUllnifde  of  beeoh  tree---..-- 

sofeal  north  ot  river,  norUi  aide  of  road,  point  nn  rock. , 


Atreiun,  inouvn.  water  lurtiee 

Jlartlng  Cnek.  mouth,  wateraurtace 

Twin  beech  tree.  naU  In  root l,S18.l» 

5tr»m,  moulti,  water  rartace \,hi% 

Murphy-.  N.  C,  Iron  bridge,  eouth  abutmeat.  point  on  rnrk '    1,518.3 

Miirphy,  fJ.  C,  Iron  bridge,  wstaranrface..  '  '"'' 

flildgpHoor 

Ul^^vatar  marli 

WS^  RlTcr.  mouth,  wert  ahoie,  20  test  noi 

Water  ■nrfafie* -_,_--.,...,,,-..-.. 

Water  euTiace 

Launl  Click,  mouth,  water  aurfwie 

Johnson  Ford.  8  Test  (oath  ol  flvpr,  rtall  In  r 

Johnson  FonJ,  wator  garfaoe - 

Tl«h-waler  mark 

IlanglngiloR  Cr«k,  moulb,  water  aurliMC. . . 

Wator  snrface 

Noltilj'  lllreT,  moHlh,  water  nurfaee 


,.  jjectlhg  between  ttieti 

Notlcly  River,  mouth,  south  sld 

Bmatl  ratridd,  water  aurfaoe 

B««h  Creek,  wf ' — 


Foot  ofamail  sf. — „. 

Water  BBrfiicc 

PpmlromoB  Cnjck.  mouth,  water  surtao 

Foot  of  lane  Bhoala.  pMnt  oo  rock 

Wa!«r  turfioe 

Head  ol  small  ahoalt    

nnnneat  Creek,  mooth,  water  surface . . 

Point 

Shoal 

RobeL ^^-j, - 

Robertson  Ferry,  wati 

Shoals.  wBtt>r  surface 

Cn»k.  mouth,  WBt*r»urfiiw 

Water  surlBOB 

20  fiset  DorUi  of  tiank,  point  on  rocli 

Opp^alld  Idand.  water  snrtaice 

Bearantaat  Cmk,  mouth.  «ali>T  an 

OpiNMttB  InlBod.  water  aurlace 

Laurel  Cieek.  mouth,  watar  sarfou 

Bhoala,  water  eurfaoe 

Foot  of  ihoals,  water  furtace 

Water  sarfarc.-- 

Rapids,  water  surface... 


it  of  gum  tree.. 
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Kh  I  tit  Ions  <nt  IJurasstt'  Hirer  from  HiiV(U9€e,  Ga.,  to  Apalachia.  A".  C — <"onui 


,  J '^.j",  Doscriptiim  of  point:*. 


.U»7<.v. 

.>.  l»  '  Shoals  ( 'HH'k.  mouth.  wat^T  surface 

.7J.  7  ,   Ko<»f.  of  small  rapi»is.  wuUt  surfac*? 

(«().  0     Stnuin.  mouth,  wuUt  surfac**' 

Til.  1     CaiH-  Cnt-k,  mouth,  wat^^T  surfaw 

«M.()     \Vat«r  surfaor 

01.2     Camp  ('n'<-k.  mouth,  \vat«>r  surfiu-o 

Tm. 0     Kil|>a trick  Frrn-.  12  fcx't  south,  willow  tn'** 

«i.'). 0     Kilpa trick  r«'rry.  wat«'r  surfju*«' 

!..'».  2     Tuylor  I'lrn  .  M)  feet  uorthwost,  odp'  of  bank,  i>oint  on  lar]^>  rock 

•  iT).  2      Taylor  Kerry.  wat<'r  surfao' 

Ml.  s  .\p"al;u-hia.  N.  ('..  Sugar  Cn-^-k.  mouth,  100  fwt  from  post-oflRco,  5  feet  north  of  bank 

'      of  rivi-r.  t  ripple  willow  trtn^ 

Mi.  s      .\p;ila<'hia.  \.  ('..  wjitt-r  surface 

Mi.  s      Ili^rh-watrr  mark 


sr HVKY    OF    NOTTELY    RIVEK. 

Tli(^  clcvatioibs  in  the  following  list  are  based  upon  a  bronze  t 
marked  '  IS<i2  Atlanta'  in  the  foundation  wall  at  northwest  c 
of  I'nion  County  Court-llouse,  Blairsville,  the  elevation  of  wh: 
accepted  as  1  ,S'.)] .o.'^C)  fe(»t  above  mean  sea  level.  The  leveli 
adjusted  with  tlie  Iliwassee  River  flpng  levels  to  accord  ^\\\\ 
1  !»():>  adjii.st(»d  elevation  of  primary  bench  marks  at  Blairsville 
Iliwassee.  The  leveHnji;  was  done  in  1903  bv  Thomas  B.  O'll 
Icvelinan,  under  the  direction  of  Carroll  Caldwell,  lield  assis 
rnited  States  ( ieoh);xical  Survey. 

I'Jhmlion.s  an  Xolhh/  Jilur frovi  mouth  to  Blairsi^fU. 


'.ilie< 


l>e«*criptioii  t»f  p(»ints.  . 


ti  (  I  iii.i  lion  f.r    N(>it.i\  ;i!iri    lliu.tsx  e  rivers,  on   point  of  |)oninsuIa.  nail   in    sido   of 

i'iieh  I  r<<- 

n.d  W.it«r  '^urlaci : 

n  .'.  At  inw.T  l"<>r<i.  \\.il<  r  ^iiriiiee    

0  :;  7".  leei  rmri  h  t»f  loNNi-r  for<l.  nail  in  hickory  I  r<  e • 

:.»)  Ilij.^h-\s.itei  tiiiirk ; 

1  M  rjijMT  foi'l.  ,"■<)  fi<  1  sdulli.  nail  in  r«M>i  <»f  oak  Iri'e '  ] 

1.(1  Waler  siiri:ier .']]'  ] 

!..{  W.iter  Mirl.ie.- 1 

I..')  "Water -iiri.M  e 1  ] 

i..'(  Water  '111  faer I 

I  .s  Di'cp  ford.  2."i  fe«-l  n'»rt  li,  n.iil  in  root  of  Mack  oak '  ] 

l.>  \Vat<r  surface I  j 

2.(1  Water  siirfaec j 

2.:{  lli;:li  \safer I  ] 

2.1  H<'a»l  ol  ^li"al>,  wati  r  ^iiria«'e i  \ 

2.*i  Wat.-r  Mirfaet     rairi  during'  r,ij:lit  rai-^^efl  water  l.-Tfeei,  lower  water  surf ac(>  l,492.r»7. ...  ] 

2.'.»  Hall  iJri'lK'-.  2()  l«  (  t  west,  nail  in  si<le  of  apple  tni' '  i 

2.'.»  llall  Bri'l^'i  .  \vat<r  Miriaci- ■  1 

2.W  iii;.:li  wafer '  I 

4.2  I).i\  i-^  lor.l.  J)  fei  t  northwest,  nail  in  side  of  maple  triv I  l 

4.2  l)a\  1-  K"rd.  water  .vurfaec I  i 

4.M  Sn rfa<  I-  of  water  on  r«H-k. 1 

Mouth  fif  Cooml's  Creek,  water  surfaeee 1 


.>. 


■) 


:..  I  Water  surface ,  i 

.'i  .')  Hall  I'orrl.  north  ed^'e  of  river.  luiil  in  side  (tf  wat«'r  I'irch  tnr 1 

.'>.."  Water  ^iirfacf 1 

.'>  ■>  Iliirh  water _  1 

.'>.*.*  .Mouth  of  l>raneh.  w.iter  surface '  1 
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Ehvations  on  Nottely  River  from  mouth  to  Blairsville — Continued. 


I>l8. 


Description  of  points. 


MUen. 

6.0 
6.6 
6.9 
7.0 
7.1 
7.5 
&6 
&6 
&9 
9.6 

ia5 
ia9 

11.5 


11.5 
11.7 
12.0 
12.0 
12.0 
12.2 
12.9 
13.3 

las 

13.3 
14.2 
15.1 
15.4 

15.4 
16.0 
16.8 
16.8 
16.8 
17.2 
17.7 
17.8 
17.8 

las 

18.  G 
18.9 

18.9 

ia9 

19.1 

19.6 

20.2 

20.4 

20.8 

21.0 

21.4 

21.4 

21.4 

21.8 

21.9 

22.6 

23.0 

23.6 

23.8 

23.8 

24.2 

24.2 

24.2 

25.0 

25.2 

25.2 

25.5 

25-8 

26.3 

26.6 

26.6 

26.8 

26.8 

26.8 

27.3 

27.3 

27.5 

27.8 

27.9 


Eleva- 
tion 
above  sea 
level. 


Wator  surface 

Water  surface 

Opoositf-  islan'J.  water  surface 

Mouth  of  Rocky  Branch,  water  surface 

Near  old  mill,  water  surface 

Water  surface 

Nottely  Bridge,  1,800  feet  north,  in  old  field  near  bam,  nail  in  side  of  persimmon  tree 

Nottely  Bridge,  water  surface 

Nottely  Bridge,  100  feet  west,  5  feet  south  of  road,  nail  in  side  of  blaclc  oalc  tree 

Water  surface 

Mouth  of  Johnson  Branch,  water  surface 

Water  surface 

Jacks  Creek,  906  feet  south,  in  bend  of  river  600  feet  west  and  600  feet  north,  in  corn- 
field, nail  in  root  of  dead  peach  tree 

Water  surface 

Water  surfiice 

Anderson  Bridge,  50 feet  west,  nail  in  side  of  sycamore  tree 

Anderson  Bridge,  water  surface 

High  water 

Water  surface 

Mouth  of  branch,  water  surface 

Ford,  20  feet  northwest,  nail  in  side  of  birch  stump 

Water  surface 

High  water 

Water  surface 

Water  surface 

Landermilk  Ford,  1.4  miles  Iwlow,  opposite*  old  fish  dam,  TiO  feet  west  of  river,  near  | 
small  branch,  nail  in  root  of  ))lack  oak  tre«> 

Wat*!r  surface | 

Water  surfjice I 

I^andcrmllk  Ford,  100  feet  southwest,  20  leet  north  of  road,  nail  in  root  of  apple  tree 

Water  surface | 

High  water 

Moutn  of  Butler  Creek,  wat<*r  surface 

Below  fish  dam,  water  surface 

Mouth  of  Moccasin  Cn?ek,  water  surface 

Moccasin  Creek,  200  feet  south,  3>  feet  east  of  river,  east  side  of  road,  nail  in  root  of 
red  oak  tree 

Mouth  of  branch,  water  surface 

Mouth  of  Dooleys  Creek,  water  surface 

Thompson  Bridge,  ^no  feet  south,  100  feet  southwest  of  road,  nail  in  root  of  red  oak 


tree 


Water  surface 

High  water 

Water  surface 

In  shoals,  water  surface 

Above  fish  dam,  water  surface 

Head  of  fish  dam,  water  surface 

Foot  of  island,  in  shoals,  water  surface 

Water  surface 

Chapman  Ford,  150  feet  north,  2  feet  east  of  road,  nail  in  root  of  walnut  tree 

Water  surface 

High  water 

Just  below  fish  dam,  water  surface 

Mouth  of  Camp  Creek,  water  surface 

Above  shoals,  water  surface 

Mouth  of  Weasel  Creek,  water  surfjict^ 

Mouth  of  branch,  water  surface 

In  shoals,  water  surface 

Chamber  Ford,  0.4  mile  northwest,  northeast  side  of  river,  point  on  edge  of  rock 

Chamber  Ford,  200  feet  west,  nail  in  root  of  walnut  tree 

Water  surface 

High  water 

Above  small  shoals,  water  surface 

Chastain  Ford,  50  feet  west,  nail  in  side  of  walnut  tree 

Water  surface 

Foot  of  large  shoals,  water  surface 

Mouth  of  Ivy  Creek,  head  of  shoals,  water  surface 

Near  house,  water  surface 

Majners  Ford,  75  feet  west,  on  edge  of  bank,  nail  in  side  of  corn-l)can  tree. . . 

Water  surface 

Meadow  Ford,  15  feet  north,  nail  in  root  of  beach  tree 

Water  surface 

High  water 

Huggins  Ford,  25  feet  north,  nail  in  side  of  corn-bean  tree 

Water  surface 

Shoals 


Water  surface 

'  Above  shoals,  water  surface. 


Feet. 

1,521 

1,526 

1,534 

1,535 

1,538 

1,542 

1,559.54 

1,544 

1,560.13 

1,547 

1,548 

1,551 

1,571.83 

1,554 

1,555 

1,565.78 

1,556 

1,575 

1,560 

1,561 

1,574.02 

1,562 

1,577 

1,565 

1,568 

1,586.77 

1,573 

1,580 

1.598.19 

1,583 

1,599 

1,585 

1,587 

1,588 

1,602.87 

1,591 

1,591 

1,611.01 

1,592 

1,601.53 

1,599 

1,611 

1,617 

1,619 

1,624 

1,630 

1,645.81 

J.  634 

1,644 

1,638 

1,639 

1,652 

1.655 

1,656 

1,657 

1,675.88 

1,671.49 

1,661 

1,678 

l,(¥i9 

1,683.45 

1,669 

1,675 

1,680 

1,685 

1,690.8 

1.687 

1,699.17 

1,689 

1,703 

1.707.82 

1,692 

1,(V94 

1,698 

1,696 
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Elevations  on  Noitely  River  from  mouth  to  Blairsville — Continued. 


Dis-i 
tance., 


Miles 
28.4 
28.4 
29.0 
29.0 
29.1 
29.4 
30.0 
30.3 
30.3 
30.8 
31.1 
31.4 
31.4 
31.5 
31.9 
31.9  I 
31.9 

32.2 
33.0 
33.0 
33.6 
33.6 
33.6 
34.5 
34.5 
35.0 
35.9 

35.9 
35.9 
37.2 


Description  of  points. 


Eleva- 
tion 
alx>v«'  SM 
lev«l. 


Morgan  Ford,  40  feet  north,  red  oak  tree,  water  surface 

Water  surfiice 

Mouth  of  Young  Cour  Creek,  water  surface 

Mouth  of  Castile  Creek,  water  surface 

Castile  Creek,  1,600  feet  above,  on  rock,  edge  of  river,  point  on  rock, 

Above  rapids,  water  surface 

Above  fisn  dam ,  water  surface 

McBee  Ford,  60  feet  north,  nail  in  side  of  red  oak  tree 

Water  surface. 

Above  branch,  water  surface. 

Mouth  of  Heeses  Creek,  water  surface. 

Youngs  Ford,  80  feet  southwest,  red  oak  tree 

Water  surface, 

Millbum  Creek,  just  below,  water  surface 

At  canal,  foot,  water  surface 

Head  of  canal,  water  surface 

Canal  cut  (cut  has  a  drop  of  3.C  feet)  ,50  feet  northeast  of  river,  15  feet  southwest  of 

ford,  nail  in  root  of  red  oak  tree 

Above  small  rapids,  water  surface 

Mouth  of  creek,  wat^r  surftice 

Watkins  Bridge,  375  feet  above,  north  edge  of  river,  point  on  r^)c  k 

Water  surfsice 

Jarrett  mill  dam,  foot  of 

Jarrett  mill  dam.  head  (Jarrett  mill  dam  has  a  drop  of  3.79  feet) 

Reeds  Ford,  150  leet  east,  nail  in  root  of  walnut  tree 

Water  surface 

Above  small  rapids,  water  surface 

RIairsvillc  Bridge,  100  feet  southeast,  mouth  of  Butternut  Creek.  15  feet  ni-rih, 

nail  in  side  of  red-oak  tree , 

Water  surface 

High  water 

Blairsville  court-house.  Union 


?ounty,in  wall  on  west  side  of  building,  bronze  tablet. 


Fed. 
1,714 
1.702 
1,090 
1,709 
1,714.2 
1,715 
1,718 
1,734.37 
1,721 
1,723 
1,724 
1,741.02 
1,727 
1,730 
1,732 
1,735 

1,741.26 

1,730 

1,743 

1,747.54 

1.747 

1.748 

1,752 

1.766.24 

1.755 

1,760 

1,775.94 
1,769 
1.783 
1.801.5Sf^ 


SURVEY    OF    TOCCOA    RIVER. 

The  elevations  in  the  following  list  are  based  upon  an  aluminum 
ta])lct  at  the  Washington  street  entrance  of  the  State  capitol  build- 
ing at  Atlanta,  marked  '^  1050  M.  C.,''  the  elevation  of  which  is  now 
accepted  as  1049.546  feet  above  sea  level.  They  accord  with  the 
1903  adjusted  elevations  of  primarj-  bench  marks  near  Morgan  ton 
and  Shallow  Ford.  The  section,  Shallow  Ford  to  McCays  Ferrj', 
is  a  single  spur  line. 

The  leveling  was  done  in  1903  by  Thomas  B.  O'Hagan,  levelman, 
under  the  direction  of  Carroll  Caldwell,  field  assistant  United  States 
Geological  Surv^ey. 

Eli'valions  on  Toc.coa  Uinrfrom  Jiutis  Bridge  down  to  the  Tennessee  line. 


Dis-  i 
tanco. 


Milf.s. 
0.0 

1.5 
1.5 
1.5 
2.0 
2.0 
2.3 
2.5 
2.9 


DcjM'ription  of  points. 


Morganton  (3  miles  east  of  Dial),  forks  of  Morgan  and  Kill  jay  road,  in  large  marble 

roi'k,  copper  V)olt  marke<l  •'  1981 " 

Dutts  Bridge,  east  side,  nail  in  top  of  abutment 

Butts  Bridge,  water  surface 

High-water  mark 

Pigeon  Creek,  550  feet  east;,  north  side  of  road,  <iO  fwt  north  of  river,  point  on  rock 

Mouth  of  Pigeon  Creek,  water  surface 

Between  rapids,  water  stirfaw 

Foot  of  shoals,  water  surface 

Mouth  of  Weeks  Cnjek,  foot  of  rapids,  water  surface 


Eleva- 
tion 
above  sea 
level. 


Feet. 

1.947.821 

1.874.25 

1,858 

1,870 

1.85&35 

1.  o4v 

1.845 

1.840 

1,830 
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Slevations  on  Toccoa  River  from  Butts  Bridge  down  to  the  Tennessee  line — Continued. 


Du- 


al 

ai 
ai 

4.0 
4.0 
4.2 
4.2 
4.7 

ai 
a2 

a2 

&2 
&7 
&9 

ai 
a4 
a4 

7.0 
7.1 


Doserintlon  of  T>oints. 


Eleva- 
tion 
above  sea 
level. 


Dial  post-office,  Van  Zants  Bridge,  100  feet  north,  east  side  of  road,  nail  in  root  of 
red-oak  tree 

Water  surface 

*Hi0i-water  mark 

Mouth  of  Noontootly  Creek,  water  surface 

Mouth  of  branch,  water  surface 

Rogers  Ford,  50  feet  west,  nail  in  root  of  tree 

Water  surface 

Water  surface 

In  rapids,  water  surface 

BigCreekFord,  225  feet  southeast;  30  feet  south  of  river,  nail  in  root  of  white-oak 
tree 

Water  surface 

In  rapids,  water  surface 

Above  rapids,  water  surface 

Below  fish  dam.  water  surface 

Head  of  shoals,  water  surface 

Foot  of  shoals,  water  surface 

Water  surface 

Water  surface 

Shallow  ford,  1  mile  north,  north  side  of  road  in  largp  rock,  copper  bolt  niarked '  *  1850" 


Feet. 

1,844.68 

1,828 

1,851 

1,825 

1,821 

1,825.14 

1,820 

1,815 

1,813 

1,817.74 

1,810 

1,809 

1,802 

1,799 

1,795 

1,791 

1,790 

1.7S2 

1,826.439 


SINGLE  FLYING  LEVEL  SPUR  LINE  TO  McCAY'S  FERRY. 


7.1 
7.6 

ai 
ai 
ai 
as 
ae 
a8 
ai 
aa 

0.5 

ao 
lao 
ia2 
ia2 
ia2 
ia7 

11.0 
11.2 

n.5 

11.6 

n.8 

11.8 
11.9 
12.0 

lao 
las 
ia4 
ia4 

14.0 
14.6 
14.6 
14.7 
1&2 
1&4 
15.8 
l&O 
1&8 
16.8 
1&9 
17.1 
17.3 
17.3 
17.6 
18.2 

las 

1&8 
19.0 
19.6 
200 


Below  rapids,  water  sorfaoe 

In  rapido,  water  surface 

Shallow  ford,  100  feet  north,  nail  in  root  of  red  oak 

Water  surface 

High-water  mark 

In  rapids,  water  surface 

Water  surface 

Mouth  of  Stanley  Creek,  water  surface 

Rapids,  water  surface 

Mouth  of  stream,  water  surface 

Below  rapids,  water  surface 

Stanlev  Creek,  1  mile  northwest,  opposite  island,  north  side  of  river,  point  on  rock 

In  rapids,  water  surface 

Opposite  falls  in  river,  50  feet  north  of  first  falls,  point  on  large  rock 

H^d  of  falls,  water  surface 

Foot  of  falls,  water  surface i 

Mouth  of  branch,  water  surface ' 

Below  rapids,  water  surface 

Mouth  of  Flat  Creek,  water  surface. / . 

In  rapids,  water  surface ' 

Water  surface 

Head  of  long  shoals,  water  surface 

Rock  clifT,  south  side  of  river,  opposite  large  shoals,  point  in  side  of 

Head  of  Lsland,  in  shoals,  water  surface 

Foot  of  Lsland,  In  shoals,  water  surface 

In  shoals,  water  surface 

Foot  of  large  shoals,  water  surface 

Below  rapids,  bead  of  more  shoals,  water  surface 

In  rapids,  water  surface. .  .• 

Foot  of  shoals,  water  surface 

Mouth  of  Persimmon  Creek,  water  surface 

Persimmon  Creek,  300  feet  east;  west  side  of  river,  nail  in  root  of  large  dead  stump. 

Below  fish  dam,  water  surface 

Mouth  of  stream,  water  surface 

Mouth  of  Wllscoi  Creek,  water  surface 

In  shoals,  water  surface ^. . . . 

Foot  of  shoals,  water  surface ' . . . 

In  rapids,  water  surface 

Wilsoot  Creek,  1.5  miles  west;  rock  cliff,  18  feet  north  of  river,  point  on  very  large  rock 

In  shoals,  water  surface 

Foot  of  shoals,  water  surface 

Tarpley  Ford,  water  surface 

Tarpley  Ford,  20  feet  west  of;  nail  in  root  of  beech  tree 

In  rapids,  water  surface 

Moutn  of  creek,  water  surface 

Water  surfooe 

Mouth  of  creek,  water  surface 

Mouth  of  Bullfrog  Creek,  water  surface 

Water  surface 

Mouth  of  Chariie  Creek,  water  surface 


1,779 

1,769 

1,774.93 

1,763 

1.774 

1,758 

1.755 

1,752 

1.747 

1.743 

1,738 

1,738.77 

1,729 

1,744.02 

1,728 

1,719 

1,717 

1,709 

1,705 

1,601 

1,690 

1.689 

1,602.11 

1,679 

1,677 

1.665 

1,659 

1.656 

1.646 

1,640 

1.633 

1.638.06 

1,629 

1.624 

1,624 

1,616 

1,609 

1,602 

1,608.96 

1,600 

1,596 

1,503 

1,508.30 

1,589 

1,576 

1,571 

1.568 

1,565 

1.569 

1,556 
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WA  TER   RESOURCES   OF    GEORGIA. 


KUititinm  on  Toccoa  Hiur  from  Butts  Bridge  down  to  the  Tennessee  line—Cn 


Dis- 
tiimv, 


Description  of  points. 


Afihu. 

•jao 

20.0  . 

Jao 
•ji.  f) 
•ji.  i> 

'22.  0 
2-2.4  , 
•22.4  : 

22.0  ! 
2a  5  i 
2a  (»  ; 
2:19  , 
2a9  , 
2.\2  , 
25.  .'•  I 

2->  {>  . 
2.\  f)  , 

2li.  »i    I 

'2«  S 
'2*\  S  ' 
2.K0  ■ 
2.*^  s 
2S.  S 
29. ». 

,m() 
:u).  2 
;U).  9 
;io. «.» 
:u.2 
:u. :.  ; 

32. 1 

:{2. 1 

■A2.  V 

ai.  7 
M.  0  ' 

34.*.  ' 

34.  t. 

av  0  . 

."o.  4 

a\  s 

3.\  s 

a.  1 
a'..  3 
:\i\.  3 


37. :. 

37. ". 
37. 3 


L<)viiigo«vl  Ford.  300  foot  northwest,  nail  in  side  ol  walnut  tree 

Wator  surface 

I I  igh-wa  tor  ma  rk 

Mouth  of  Starr  Cnrk.  water  surface 

Bflow  fish  tluiu.  watt-r  surface 

Mouth  of  Rogers  Branch,  water  surface 

TtK.voa  Bridge,  water  surface 

T«x*eoa  Bri<lge.  10  fivt  east,  nail  in  root  of  boech  tree 

Mouth  of  spring  stream,  water  surface 

Bflow  snuill  rapi<is,  water  surface 

Mouth  of  Wt>a v«»rs  Croek.  water  surfaci' 

Boiichlog  Fonl.  20  f«vt  northwest,  nail  in  side  of  beech  tn-o 

Wat4T  surface 

Largi'  N'lid  in  river,  water  suriface 

Atlanta.  Kjioxrillo  ami  Northern  liailroad  bridge,  east  aide  of  bridi^  nhutment 

j)oint  on  n>ck 

Uator  surfaiv 

IIigh-wat»»r  mark 

Mt»uth  of  branch,  water  surface 

Harts  Ford.  100  ftvt  west,  stinnp  on  edge  of  bank  at  canoe  iandin^;,  nail  in  side  of . . . 

Watrr  surfa<v 

W:it«'r  surface 

B:\  ki  r  Fonl.  1(H)  f«ft  .southwest,  on  edge  of  bank,  nail  in  side  of  birch  trpe 

Wat  IT  surfao' 

Wati-r  .surface 

Bond  of  river,  water  surface 

Water  .Mirfact' 

M<»uth  of  Sugar  Cnek.  water  surfac*' 

Su^jir  Creek  Railroad  bridge  abutment,  point  in  center  of  east  side  of  bridge 

Below  CaLloway  F«)rd.  water  surfaoi.' 

III  sho.ils,  water  .surfae*^ 

200  fell  northwest  of  fonl.  4  feet  southeast  of  Atlanta.  Knox\ille  and  Northern 

Railroad  track,  nail  in  side  of  pt»ach  tr«^...: 

Water  surface 

CauiM'  laudini:.  \val«'r  surface 

llothou.'ie  Cn^'k.  mouth  of.  water  surface 

I-"(n>t  of  small  shoals,  ni'ar  island,  water  surfact^ 

M"Uth  of  Barker  Cnvk.  water  surface 

Kyle  ]Mi«it-onice.  HM)  f«-«'t  east.  Atlanta.  Knox\'ilIe  and  Northern  Railroad  bridige 

o\er  Barkers  C'nvk.  on  s<Mitheast  <'nd  of  end  bolt 

Kyle  i>ost-oihc»'.  40  fe«t  south,  in  front  of  Queen  Brothers'  stoiv,  pile  supi>orting 

platform,  nail  in  top  of 

K\  ie  Fonl,  water  surface 

B'low  rapi'H,  water  surface 

Mouth  of  "Wolf  Cn-^'k,  water  surface 

AtLiint.i,  Kuoxville  and  North»'ni  Railroad  bridge  over  Okoee  River,  east  side  of 

brid^re.  poiiii  on  abutment 

^Vat^T  surface 

In  U  lul  of  ri\t'r.  water  surface 

niillnvk  Fonl,  north  <'dg«'  of  river,  nail  in  side  of  dead  birch  tree 

Water  surface 

MeCays  post-oilice.  I'olk  c'oimty.  Temi.,  rock  supporting  southwest  comer  of. 

poi?jt  on '. 

McCays  Ferr>  .  north  side  of  riv«'r,  pile  supporting  swinging  bridge,  cartridge  sheU 

hi  top * ' 

WatiT  snr(a«'f 

Ili^'h-water  m.irk 


INDEX. 


A.  rage. 

.dderhold  Bridgi\  discharge  data  at :{01-302 

4BTiooUi.  d»8i*hargc  data  near 90,91 

Jaculsy.  discharge  data  near 303 

JlMUiy,  discharge  data  near 224-229, 

230-232,233-234,236 

Joory  River,  discharge  data  on 118-124, 161 

elevations  on 172 

survey  of 172 

water  power  on 179 

Jmon,  discharge  data  at  and  near. . .  114-118, 165 

iltamaha  River  basin,  description  ol 91-92 

discharg*;  data  In 92-166 

sourci*  and  course  of 91 

•UTVoy s  in 166-176 

water  power  in 176-180 

kinicalola  River,  discharge  data  on 272 

water  power  on 307 

kimiatown,  discharge  data  at 162 

iiinlKtown  Shoal,  water  power  at 178 

knthony  Shoals,  water  power  at 80 

Lpalachec  River,  discharge  data  on 152-157 

elevations  on 175-176 

survey  of 175-176 

kpalachia,  N.  C,  elevations  on  Hlwassee 

River  from  Hiwasseo  to 331-334 

kpalachicola  River,  sourcw  and  character 

of 181 

kpalachicola  River  basin,  description  of 181 

discharge  data  in 182-242 

suneysin 242-253 

water  power  in 253-257 

kreti  curve,  form  of 16 

Ikimour.  discharge  data  at  and  near. 23&-240 

Jkrtoslan  wells,  value  of 11 

Athens,  di8<'harge  data  near 127-130 

water  power  near 180 

Atlanta,  discharge  data  near 239 

water  power  near 254-255 

Augusta,  elevations  on  Ttigaloo  River  from 

head  to h7-72 

water  power  at 79 

Austell,  discharge  data  near 21^215,241 

B. 

Ballground,  discharge  data  near. .  25(^259, '272-273 

Barnes  Shoals,  water  power  at 177 

Bamett  Shoals,  discharge  data  at 130-132 

water  power  at 180 

Beaverdam  Creek  (of  Oconee  River),  dis- 
charge data  on 161 

Beaverdam  Creek   (of  Soque   River),  dis- 
charge data  on 235-236 

Bemer.  discharge  data  near 163 

Big  Cedar  Crwk,  discharge  data  on. . .  300-301,302 
Big  Potato  Creek,  discharge  data  on  .  229-230,236 

water  power  on 257 

Blackshear,  discharge  data  near 180 

Blairsville,  elevations  on    Nottely    River 

from  mouth  to 334-;i3<l 


Page. 

Rlalock,  elevations  lietwwn  Tullulah  Falls 

and 65-66 

Blue  Spring,  discharge  data  of 236 

Blueridge,  discharge  data  near 322->'t26,381 

Bowmans  Island,  wat<^r  power  at 2S5 

Brazzell  Creek,  discharge  data  on Ift2 

B  road  R  i ver  ( of  Georgia ) ,  d  i  scharge  data  on .  52-61 

elevations  on 7S-77 

elevations    at    Junction    of    Savannah 

River  and 71-72 

fall  on 9 

source  and  course  of 19 

survey  of 75-77 

water  power  on 80 

Broad  River,  South  Fork  of,  discharge  data 

on 62 

Buchanan  Bridge,  discharge  data  at 301 

Buck  Creek,  discharge  data  on 236 

Buckhead,  discharge  data  near 152-157 

Buckhead  Creek,  discharge  data  on 90 

Buford,  discharge  data  near 186-187 

Bull  Creek,  discharge  data  on 90 

Butts  Bridge,  elevations  on  Toccoa  River 

from  Tennessee  line  to 336-^ 

C. 

Calhoun,  discharge  data  near 303 

Calhoun  Falls,  S.  C,  dischargf*  data  at  and 

near 31-vJ7, 51-52, 64 

Cannoochee  River,  discharge  data  on 85-89,90 

source  and  course  of 80-81 

Canton,  discharge  data  at 2''i9-268,303 

Carey,  discharge  data  at 136-138 

Carlton,  discharge  data  net.r 52-62,63 

Camesville,  elevations  on  Broad  River  from 

mouth  to  point  near 75-77 

Cartecay,  discharge  data  at 297-298 

Cartecay  River,  discharge  data  on 297-298 

Carters,  discharge  data  at  and  near  . . .  2S7-2D7,300 
elevation  on  Coosa wattee   River    from 

EUijay  to 306^307 

Cash,  discharge  data  near 303-304 

Cave  Spring, discharge  data  cf 302 

Cavespring,  discharge  data  near. .  300-301,302,303 

Cedar  Creek,  discharge  data  on 90 

Chattahoochee  River,  discharge  data  on 182- 

211,236 

elevations  on 242-249 

fall  on 9, 10 

source  and  course  of 181 

survey  of 242-249 

water  power  on 181,253-255 

Chattooga  River,  discharge  data  on f.2-63 

elevations  on 73-74 

•surN'ey  of 73-74 

water  power  on 79-80 

Chauga  River,  discharge  data  on 47-48, 63 

Cherokee  Shoals,  water  power  at 79 

Chestatce  River,  elevations  rm 2.>0-252 

source  and  course  of 181 


^■qiiF  l«vi>rfr»ni  moulh 


c-..ikw.s.<-.,.ii>u..|,»no. 
■iwk.  iiiwiiiina-  iIhu  «■ 

l«t 

«.... 

riiiK..[.wripri.iii..i 

U<..liK'lMW<lHt.l 

KlHir  Htv 

;^^' 

ma  KiviT.  illM'linrh 

■""' 

"■■' 

ilUiii.  .■Ii-%»li..iw 

1.   « 

Mh 

lUvrt 

h«'rni.k..l1«'lwri 

n'da 

.<• 

Klovma.<llM-lutrscd>Uiinr 

Fort  Uvlison,  S  disc'harf»<  i1>Md 

Pmli-ys  Ferry,  disrliarm'  datusl... 

Franklin,  wuior  ||M>»fr«L 

Fumuuu  SboalB.  watrr  pnirrr  at 


a«|!«,  uae  of. 

Oailing  ttatloiu  in  aeotKia.  Ili 


^„       G«loKy,  ,i,.«.rL,,t,t.n  o( 

^m^    I    OHirgla,  (Irniiittiin.  jnnji  iif 

Otkdy  Cmk,  diarluiitr  dsU  nt 


Haigctu  tiland.  water  power  imr 

llarpenliland.waliT  power  Ml 

Ilarrixin  Br1rl(ce.  elpvaUon*  on  Itmul  Rii 

llBtten  Shoals,  u-Htcr  powiT  at 

lIucK'rHlE.dliK'hargii  dala  on 

llnodenionflhoata.  water  power  al 

HighCiilta  wMtfrpowrra         

clfvatloiu     oil    Tnwatl^     KiiYr    In 

motithtn 

High  SlioaU.plrvatJona  on  Apularbh'  Ki' 

Hiwaawp.  Tlevationa    on    IIIwiubk   Ri' 

trom  Apalavfaia.  N.  C.  to.... 

lIlwaa«»KIrHr,dlarli»iV»'Ut»on 


miTvtyol 

Hl»a«™H'vprba.ln.d» 
discharge  data  in .  . , 
euri-»yi  in 

Hnlion,  dlarbarge  data  k 

IlorwC 


UiiDxTrj-    ft 


l.lwwBjTiochawar   Cr»ek,    dlacbargr   d 

liiiliariCnrk.  diidurgcdataoti 

i    [iiiUi<nK<iiliprj-Sbosls.wBt»rp»wvT*i. 

iKland  Shoala.  water  power  at 


-.  di^haiite  datii  ua . . 
k.  diirtiarKr  data  on. . 
IwhaiKr  data  near. .. 
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K.  Page. 

River,  discharge  data  on 63 

Qnehafoonee  Creek,  disehar^  data  on. . .  232-234 
nngston,  discharge  data  near 303 

L. 

riMDgdons  Shoals,  water  power  at 178 

.JuxiArs  Shoals,  water  power  at 178 

.itturens  Shoals,  water  power  at 180 

.«wburg.  discharge  data  near 230. 232-233 

JtthODla,  discharge  data  at 92-04,  Id5-16G 

iJttle  Cedar  Creek,  discharge  data  on 303 

Little  Ocmulgee  River,  discharge  data  on.  102-163 
Little  Ogeechee  River,  discharge  data  on. ..       90 

Little  River,  discharge  data  on 6.4-64, 163 

Lloyds  Shoals,  water  power  at 177 

L«ong  Swamp  Creek,  discharge  data  near. . .      273 

LfOtts  Creek,  discharge  data  on 90 

Umnber  nty ,  discharge  data  near 162 

Lyons,  discharge  data  near 164, 165 

M. 

IfcCays,  Tenn.,  discharge  daU  at 327-331 

IKcDaniels  Shoals,  water  power  at 178 

Mcintosh  Shoals,  water  power  at 254 

Ifacon,  discharge  data  at 100-1 13 

elevations  on  Ocmulgee  River  from  junc- 
tion of  South  and   Yellow  to 

mouth 168-ltiO 

Ifadison,   S.   C,  discharge    data    at    and 

near 23-31,47-48,63,64 

If ap,  drainage,  of  Cieorgia 7 

ICarble,  quarrying  and  manufacturing  oT, 

water  for 13 

lletbodist  Fishen,'  Shoals,  water  power  at..      180 
Kiddle  Oconee  River,  discharge  data  on. .  127-130 

elevations  on 175 

survey  of 173, 175 

lliddleton  Shoals,  water  power  at 79 

Milford.  discharge  data  at 235 

Ifilledgeville,     discharge     data     at     and 

near 138-142, 163 

elevations  on  Oconee  and  Middle  Oconee 

above 173-175 

water  power  at  and  near. 179-180 

Ifinen.  discharge  data  at  and  near 81-82,90 

Miner's  inch,  equivalents  of 13 

Mining,  water  for 12-13 

Mobile  River  basin,  description  of 258 

dischaige  data  in 258-304 

surveys  In 304-307 

water  power  In 307 

Molina,  dischaige  data  at 216 

Montezuma,  discharge  data  near 223-224, 

236.237.242 

Mores  Shoals,  water  power  at 80 

Mountaintown  Cmek,  dischaige  data  on. .  299-300 

Muckalee  Creek,  discharge  data  near 230-232 

Mulljcrry  Creek,  discharge  data  on 215-216 

Mulberr>'  Fork  of  Oconee  River,  elevations 

on. 176 

survey  of 176 

Murphy.  N.  C.  discharge  data  at 308^316 

N. 

Nacoochee,  elevations    on    Chattahoochee 

Riverfrom  Columbus  to 243-249 


Neal,  water  power  near 257 

Newbridge,  water  power  at 256 

Newton,  dischaige  data  near 237. 238 

Newton  Factory^  discharge  data  near. 161 

water  power  near 179 

Nickajack  Creek,  discharge  data  on 239 

Norcrosa,  discharge  data  near 187-190 

Nottely  River,  discharge  data  on 317-321 

elevations  on 334-^336 

survey  of 334-336 

O. 

Oakdale,  discharge  data  at  and  near 191- 

202,239,241 

Ocmulgee  River,  discharge  data  on 95-113. 163 

elevations  oru 168-169 

fall  on. 9,10 

source  and  course  of 92 

survey  of 168-169 

water  power  on 177-178 

Oconee  River,  discharge  data  on 130-151, 163 

elevations  on 174 

fall  on 9-10 

source  and  course  of 91-92 

survey  of 173-174 

water  power  on 179-180 

Ogeechee  River,  discharge  data  on 81-82,91 

source  and  course  of ; . .       80 

Ogeechee  River  basin,  description  of 80-81 

discharge  data  in 81-91 

Ohoopee,  discharge  data  near 164 

Ohoopee  River,  discharge  data  on 158-161.164 

source  and  course  of 91 

Okoee  River,  discharge  data  on 327-330 

Old  Factorj'  Shoals  (Soque  River),  water 

power  at 256 

Oostanaula  River,  discharge  data  on 280-287 

Oothkalooga  Creek,  discharge  data  on 303 

P. 

Paleozoic  area,  extent  and  character  oL . . . .        10 

Panther  Creek,  discharge  data  on 64 

Peachstone  Shoals,  water  power  at 1 77 

Peachtree  Creek,  discharge  data  on 239 

North  Fork  of.  discharge  data  on 239 

Peavine  Creek,  discharge  data  on 239-240 

Pendleton  Creek,  discharge  data  on 164 

PInelog  Creek,  discharge  data  on 303 

Pole  Bridge  Creek,  discharge  data  on 164 

Porter  Shoals,  water  power  at 265-256 

Porterdale,  water  power  at 178 

Pumps,  use  of,  in  irrigation 12 

Q. 
Quarrying,  water  for 13 

R. 

Ranger.  N.  C,  discharge  data  at 317-^1 

Rating  tables,  construction  of 15-16 

Red  Oak  Creek,  discharge  data  on 240 

Reldsville.  discharge  data  near 158-161. 162 

Resaca,  discharge  data  at 280-287.302 

Rivers.    See  Streams. 

Rlvervlew,  discharge  data  near 241 

Roberta,  elevations   to   Flint   River  from     • 

Woodburv  to  river 253 
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Page 

Rocky  Kivpr.  dischui^  Mala  on 51-52  '  Tallulab  River,  disebargr  data  or 

K«»m«'.  <iisthurg<' data  at  and  near  268-272.273-280  |         elevations  on 

*'|ivati<inson  Etowa'i  Kivornoar 304^305 

Knswrll.  wat«T  p<j\vfr  noir 255 

Kulti-nwoo*!  Cn-^'k.  'lischarjji'  data  on 240 

Kini-«)tT.  di'fliiif  ion  of 17 

Uiis.«»ll    Uridp'.    <l«'vation.s   on    C'hattooga 

Kivf.T  from  mouth  to 73-74 


fall  on 

survey  of 

water  power  on 
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By  H.  K.  Barrows. 


INTRODUCTION. 

Kennebec  River  with  its  important  tributaries  furnishes  some  of 
the  best  water  power  in  the  coimtry,  besides  affording  many  excellent 
sites  for  further  development.  In  extending  in  the  best  manner  the 
use  of  this  river  and  its  branches  for  water  power,  for  log  driving  and 
lumbering,  and  for  municipal  and  other  purposes,  the  welfare  of  the 
whole  State  of  Maine  is  vitally  concerned.  A  large  amount  of  infor- 
mation of  value  in  the  study  of  this  drainage  basin  has  been  gathered 
at  various  times,  but  much  of  it  is  scattered  through  various  manu- 
scripts and  reports  and  is  not  readily  accessible.  This  paper  has  been 
prepared  in  response  to  the  constant  demand  for  this  information 
from  both  engineers  and  the  public.  Especial  attention  has  been 
given  to  the  subject  of  water  storage,  as  this  is  of  the  utmost  impor- 
tance to  present  and  future  users  of  the  water  and  the  natural  oppor- 
tiuiities  for  regulating  and  improving  flow  in  this  basin  are  excep- 
tionally good. 

As  a  result  of  cooperation  between  the  Maine  State  Survey  Com- 
mission and  the  United  States  Geological  Survey,  the  main  river 
from  Skowhegan  to  The  Forks  was  surveyed  during  1904,  and  sur- 
veys of  various  lakes  and  ponds  in  the  headwater  region  were  made 
during  1905-6  by  the  National  Survey.  The  following  plans  and 
profiles  will  be  furnished  to  persons  especially  interested  in  the  sub- 
ject on  application  to  the  Director,  United  States  Geological  Survey, 
Washington,  D.  C: 

Plan  and  profile  of  Kennebec  River  from  Skowhegan  to  The  Forks. 
Flan  of  Brassua  Lake. 
Flan  of  Braasua  Lake  Outlet. 

Flan  and  profile  of  Mooee  River  between  Moosehead  and  Brassua  lakes. 
Flan  of  Wood  and  Attean  ponds. 
Flan  of  Wood  Fond  Outlet. 

Reconnaissance  plan  of  Holeb  Pond,  Long  Pond,  Lower  Roach  Fond,  Middle 
Roach  Pond,  Flagstaff  Lake,  West  Carry  Pond,  Spring  Lake,  and  Spencer  Ponds. 

Topographic  maps**  of  a  large  portion  of  the  Kennebec  basin  have 


a  These  maps  may  be  obtained  for  5  cents  each  by  addressing  the  Director  of  the  United  States 
Oeoiogical  Survey,  Washington,  D.  C. 
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been  pul)lisliod  bv  tlie  Unit(»d  States  GtH»logical  Survey.  The  u 
survey  adopted  is  a  rectangular  area  bounded  by  meridians  am 
allels.  Sucli  an  area  is  known  as  a  quadrangle  and  in  Maine 
minutes  in  extent  each  wav  and  has  an  area  of  one-six  teen  tl 
square  degree.  The  (juadrangles  disregard  political  boundarie: 
as  those  of  States,  counties,  and  townships.  To  each  is  givt 
name  of  some  well-known  place  or  feature  within  its  limits, 
areas  surveyed  in  the  Kennebec  basin  and  the  names  of  the 
rangles  are  shown  in  fig.  1 . 

The  present  report  lias  been  compiled  chiefly  from  the  re 
reports,  and  maps  of  tlie  IJ^nii^Mi  States  Geological  Survey,  alt 
much  valuable  infonnation  lias  been  furnished  by  private  ]> 
Primarily  this  report  is  made  possible  at  this  time  by  the  coope 
of  tlie  State  of  ^hline,  through  its  wState  Survey  Commission,  ^ 
Leslie  A.  Lee,  cliairman;  Cliarles  S.  Hichborn,  secretarv  and  trea 
and  William  Kngel.  S])ecial  acknowledgment  is  also  due  to  the  Ho 
wortli  i^-  Whitney  ( •oiii])aiiy,  of  Waterville,  through  F.  E.  Boston,  i 
and  James  L.  Dean,  engineer,  for  data  on  flow  at  Waterville,  on  J 
head  Lake,  and  on  Hoods  in  Kennebec  River;  to  the  Kemiebec  ^ 
Power  Company,  througli  W.  TI.  K.  Abbott,  secretary  and  trea 
and  Fred  T.  Dow.  engineer,  for  much  information  regarding  \ 
head  Lake  and  Kennebec  River;  to  the  Kennebec,  Moose,  and 
Kiv(»r  Log-Driving  Com])anies,  through  S.  W.  Philbrick,  seci 
and  treasurer,  for  information  regarding  log  driving,  improvei 
of  river,  etc.;  and  to  Prof.  A.  I).  Butterfield,  of  the  L^niversi 
Vermont,  wlio  gathered  much  of  the  new  matter  for  this  report 

(iEXKUAJ.   DKSC  lUPTION    OF  BASIT^. 

PHYSICAL    CHARACTERISTICS. 

Kemieb(H'  River  rises  in  Mooseliead  Lake,  in  the  west  central 
of  Maine,  the  hr^adwaters  IxMiig  Cv)llected  by  Moose  River,  F 
liiver,  and  a  iiuinhrr  <;f  smaller  streams  rising  in  the  hilly,  for 
areas  east  and  west  of  the  hik(».  The  drainage  basin  (PI.  I)  ex 
from  tlie  Canada  line  to  the  ocean,  uKNisures  about  150  miles  in  le 
varies  in  width  from  TiO  to  SO  miles  in  (he  main  portion,  and  enih 
a  total  area  of  o/iTt)  ^(jiiaic  miles  (ahiXit  one-fifth  the  total  area  < 
Stat<'),  (►f  which  l.iMt)  scpiarc  miles  are  tributary  U)  Moosehead  I 
Tlie  lenirlh  «)f  tiic  river  from  the  lak<'  to  the  entrance  of  Merrvi 
iiig  Bay.  including  the  more  considerable  windings^,  is  about 
miles. 

The  northern  i)art  of  the  dF'ainaire  basin  is  broken  bv  offs*»ts 
the  White  Mountains,  and  nearly  the  whole  upper  portion  is  f 
covered  and  in  its  original  wild  stale.     Xear  Moosehead  Lak< 
hills  and  highlands  lie  well  back  frv)m  the  lake,  leaving  a  great 
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;)laiD;  below  the  outlet  of  the  lake  into  the  Kennebec  the  hills  close  in 
in  the  river,  fonning  a  narrow,  rocky  chasm,  with  steep,  precipitous 


'la.  1.— Uapor  Koiinpl>«:Jniiiln,»huwlngorcfliiu.ppiiiliy  United  Statrsaeol<«l<»l  Survey, 

tes.     From  Mooselicad  Lake  to  th;^  upper  eni^.  ci  \i\ivaT\  "^otA.,  %. 
^^ace  of  about  4.5  miles,  there  is  a  fall  o£  about  ^Qte^^A'^^^^''^'^^ 
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vorj'  rough,  rocky,  and  turbulent  part  of  the  river.  Indiai 
varies  in  width  from  a  few  hundred  feet  to  about  three-fourt! 
mile,  and  has  a  total  length  of  about  5  nule45.  It  has  two  level: 
rated  by  a  short  streteh  of  rapids  at  the  ''narrows/'  about  a  mi 
the  upp(»r  end  of  tlie  pond,  where  there  is  ordinarily  a  fall  of  i 
feet.  From  Indian  Pond  to  The  Forks  the  river  is  a  torrent, 
over  a  roiitrli  and  rocky  bed  more  than  350  feet  in  a  distance  o 
15  mil(»s.  Below  the  Forks,  where  it  Is  joined  by  the  waters  (i 
Kiver,  the  Kennebec  flows  through  a  broader  valley  wlu)se 
slopes  are  still  covered  to  some  extent  with  forest  growth.  Al 
miles  from  the  coast  the  hills  again  rise,  though  not  to  any  en 
able  h(»ight.  The  general  elevation  of  the  basin  is  less  than 
the  Androscoggin,  which  adjoins  it  on  the  west,  though  near  the 
of  the  area  Saddleback,  Abraham,  and  Bigelow  mountains 
isolated  peaks  to  an  elevation  higher  than  any  mountains  in  th 
e-\c(*pt  Katahdin. 

The  fall  (  f  the  river  from  Moosehead  Lake  to  the  head  of  tid^ 
at  Augusta  is  1 ,020  fe(»t ,  the  distance?  being  120  miles  and  the  « 
descent  S.oo  feet  p(»r  mile. 

GEOLOGY. 
By  <iEORU£  OTIS  Smith. 

Th(^  water  resources  of  a  drainage  basin  are  to  a  large  extent  d 
ent  on  tlic*  geology  of  the  area.  The  geologic  factors  that  are  ol 
importjiuce  in  influencing  the  present  drainage  conditions  of  th 
nel)ec  !)asin  are  the  rock  structure  and  the  processes  of  land  i 
that  have  j)ro(luce(i  the  present  configuration  of  the  surfacre, 
represents  one  stage  in  the  topographic  development  as  shown 
amount  of  relief  and  its  details.  All  of  these  details  are  the  pr 
of  past  g(M)l()gi('  })n)cesses  and  constitute  the  record  of  geologic  h 
Most,  if  not  all,  of  tliese  conditions  directly  affect  the  character 
(lniinag(*  system  and  larg(^ly  control  the  availability  and  penui 
of  its  water  nvsources,  thus  showing  the  intimate  relaticm  bet  we 
geol(>gic  work  of  tin*  })ast  and  the  industrial  activity  of  the  pres 

The  KenneixM'  basin  pn\<;ents  considerable  variety  in  its  rock  i 
tions.  In  [ho  northern  part  of  th(*  l)asin  the  rocks  are  of  later 
zoic  age  and  include  sandstones,  conglomerates,  shales,  slate: 
impure  hmeston(\s,  these  sedimentary  rocks  in  several  loc-alities 
fossiliferons.  Within  this  an»a  there  are  also  some  masses  of  v<: 
rocks,  of  whicli  the  porphyritic  rhyolite  of  Mount  Kineo  furnisL 
most  conspicuous  exposure.  The  sedimentary  rocks  of  this  p 
of  the  Kennei)(»c  basin  have  a  general  northeast-southwest  tren 
it  is  not  known  that  tlie  geoloiiic  structure  has  any  marked  in£ 
on  the  to|)ogra})hy  except  where  certain  more  massive  and  res 
strata  may  control  the  position  of  minor  ridges.  To  the  nort 
th'^  /'ivi^'o  })ctween  the  Kewwebec  waters  and  the  drainage  < 
Chdimiero  is  ])rol)al)ly  delernVmevV  u\  v^^'^^^M  ^^  ^TCaetiRfc  v:5 
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1   older  schists  which  have  withstood  erosion  more  effectively  than  the 
fc   sediments  of  the  Moosehead  region. 

^  South  of  The  Forks  the  rocks  of  the  Kennebec  basin  include  roofing 
alates  similar  to  those  quarried  in  Piscataquis  County,  other  argilla- 
<5eous  rocks,  impure  limestones,  and  calcareous  sandstones.  Associ- 
ated with  these  sedimentary  rocks  are  several  areas  of  intrusive 
granite,  the  largest  of  which  is  on  the  headwaters  of  Dead,  Carrabas- 
sett,  and  Sandy  rivers.  The  general  trend  of  the  formations  in  this 
part  of  the  basin  is  also  northeast  and  southwest,  and  the  river  gorge 
cuts  across  several  ridges  whose  position  appears  to  be  determined  by 
rock  structure. 

South  of  Augusta  the  rocks  are  sedimentary  in  origin  ana  were  once 
similar  to  those  just  described,  but  have  been  altered  into  slates, 
schists,  and  gneisses,  which  are  thoroughly  impregnated  with  peg- 
matitic  and  granitic  material.  So  complex  is  the  character  of  this 
widespread  intrusion  that  in  many  places  it  is  difficult  to  distinguish 
between  the  schist  or  gneiss  and  the  granite.  The  quarries  at  Hallo- 
-well  are  located  on  one  of  the  larger  masses  of  pure  granite. 

A  noticeable  characteristic  of  all  the  rocks  mentioned  above  is  their 
compactness  and  hardness.  Not  only  is  this  due  to  their  age,  but 
more  especially  to  the  degree  of  their  alteration.  During  the  ages 
that  have  elapsed  since  their  deposition  they  have  undergone  impor- 
tant changes  by  which  soft  mud  rock  or  shale  has  been  metamorphosed 
into  crumpled  schist,  and  loose-textured  sandstone  into  flintlike 
quartzite.  This  has  been  effected  both  by  the  intrusion  of  large 
masses  of  molten  granite  and  by  the  folding  of  beds  that  were  origi- 
naUy  horizontal  but  are  now  steeply  inclined.  Similar  rock  folds 
dharacterize  deeply  eroded  mountain  masses,  and  here  the  rocks  may 
have  been  elevated  into  ridges.  Of  these  ridges  the  lower  portions 
alone  remain,  and  any  suggestion  of  their  existence  is  furnished  only 
by  the  closely  folded  beds  of  rock  that  line  the  stream  bank  in  so  many 
locaUties. 

These  hard  and  compact  rocks  give  to  the  present  channels  of  the 
Kennebec  and  its  principal  tributaries  a  permanence  which  they 
might  not  possess  if  the  rocks  were  softer.  The  complicated  structure 
of  the  rocks  and  the  consequent  alternation  of  relatively  hard  and  soft 
beds  control  to  a  large  extent  the  abrupt  changes  in  the  grade  of  the 
streams  where  rips  and  falls  succeed  quiet  reaches. 

The  topography  of  the  region  drained  by  Kennebec  River  is  the 
resultant  of  a  long-continued  process  of  erosion  or  land  wear  in  which 
normal  weathering  and  stream  work  have  been  the  most  important 
elements.  The  agency  that  has  been  most  active  in  the  production 
of  the  present  land  forms  is  running  water,  and  the  topography  of  the 
basin  is  to  be  considered  as  largely  the  product  of  the  activity  of  Ken- 
nebec River  and  its  manv  tributary  streams.  GW\«\  etcv^v^w  ^s>Al 
deposition  have  also  contributed  to  the  production  ol  XJcia  Y^<iSfcx^^* 
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land  surface,  i\ith  the  result  that  in  certain  areas  the  relief  in  its 
details  is  due  largely  to  glacial  processes  rather  than  to  river  work. 

The  differences  between  the  topography  of  this  region  at  the  begin- 
ning of  the  Pleistocene  or  glacial  epoch  and  that  at  its  close  an 
doubtless  great  and  are  of  special  interest  in  the  present  connection. 
It  is  probable  that  before  the  first  invasion  of  the  ice  the  hilb  and 
mountains  of  this  basin  rose  more  abruptly  above  the  valleys,  and 
that  the  Kennebec  and  its  principal  tributaries  meandered  over  rdi- 
tively  wide  valley  floors  instead  of  being  confined  between  terraces 
as  at  present.  In  the  valleys  firm  rocks  were  exposed  in  few  places, 
probably,  and  residual  soils  and  clays  formed  a  deep  cover  where  to- 
day there  are  ledges  of  solid  rock  or  benches  of  gravels,  sands,  aod 
clays.  The  first  effect  of  the  occupation  of  the  basin  by  the  ice  sheet 
from  the  north  was  the  planing  away  of  the  decomposed  rock  and  the 
smoothing  down  of  the  outlines  of  the  hills  and  mountains.  A  con- 
sequence of  this  planing  action  of  the  ice  is  the  presence  to-day  rf 
firm  rock  foundations  that  afford  opportunity  for  the  erection  of  miD 
structures  and  dams  whose  safety  is  insured  against  destruction  by 
freshets. 

The  detritus  produced  by  this  glacial  erosion  furnished  in  turn  the 
material  transported  in  the  ice  and  the  mass  of  gravel,  sand,  and 
finer  material  transported  by  the  streams  flowing  on  the  surface  of 
the  glacier,  beneath  it,  or  over  the  land  surfaces  beyond  its  margin. 
All  this  material  was  deposited  at  various  points  within  this  area  or 
in  the  submarine  extension  of  this  basin.     The  subsidence  of  the  land 
during  the  later  stages  of  the  glacial  epoch  caused  an  advance  of  the 
sea  northward  along  the  Kennebec  Valley  to  a  distanc^iof  100  miles 
or  more  from  the  present  coast  line.     In  the  quiet  waters  of  the 
estuary  thus  produced  the  glacial  streams  deposited  their  loads,  and 
from  these  deposits  have  resulted  many  of  the  present  topographic 
forms,  sucli  as  the  terraces,  sand  plains,  and  kettle  basins,  which  are 
familiar  to  those  who  trave^rso  the  Kennebec  Valley.     The  glacial 
deposits,   however,   affect  more   than   the  scenery.     The  preglacial 
Kennebec  drainage  systeni  was  greatly  altered,  and  not  only  were  old 
channels  filled  with  bowlder  clay  and  w^th  glacial  gravel  and  sand, 
but  the  streams,  thus  diverted  at  a  time  when  their  volume  and  load 
were  greatly  increased  by  the  contribution  from  the  melting  glacier, 
were  compelled  to  cut  new  chamiels,  which  in  many  cases  follo^^ 
courses  quite  different  from  the  old.     This  resulted  in  the  transfer  ^ 
drainage  from  one  river  system  to  another  and,  what  is  more  imj>^ 
tant,  the  creation  of  waterfalls.     The  stream,  thus  forced  to  aban^' 
a  valley  that  probably  was  relatively  wide  and  possessed  a  moder^^ 
grade,  now  cuts  across  a  rock  divide,  where  it  develops  a  waterf^ 
When   the  drainage  liistory  of  the  Kennebec  basin  is  thorough 
worked  out  it  will  be  found  that  there  have  been  many  such  stre^ 
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diversions,  which  have  resulted  in  the  development  of  water  powers 
that  now  constitute  one  of  the  most  valuable  assets  of  the  State. 

One  of  the  more  conspicuous  cases  of  probable  stream  diversion 
that  can  be  cited  is  that  of  Sandy  River.  This  stream  flows  almost 
due  north  where  it  enters  the  southward-flowing  Kennebec  a  short 
<l]stance  below  Madison.  This  abnormal  relation  between  the  two 
rivers  poiivts  to  the  existence  of  diversion,  and  it  seems  probable  that 
in  preglacial  time  the  drainage  from  the  Sandy  River  basin  flowed  in 
&  different  direction  and  entered  Androscoggin  River  in  the  vicinity 
of  Jay.  Through  obstruction  of  the  lower  course  of  the  Sandy  by 
glacial  deposits  the  channel  south  of  the  present  site  of  Farmington 
seems  to  have  been  abandoned  and  the  stream  forced  to  seek  an  out- 
let to  the  east.  The  position  of  the  abandoned  portion  of  the  Sandy 
River  Valley  is  indicated  in  the  present  topography,  and  like  many 
other  such  abandoned  valleys  this  one  has  been  utilized  by  the  railroad 
esngineer,  being  followed  approximately  by  the  Farmington  branch  of 
the  Maine  Central.  The  water  powers  at  Farmington  and  Farming- 
ton  Mills  may  be  regarded  as  owing  their  origin  to  this  stream  diver- 
sion. It  is  also  possible  that  a  part  of  the  present  drainage  basin  of 
Dead  River  was  once  tributary  to  the  Sandy,  but  was  Ukewise  diverted 
by  glacial  deposits  during  the  retreat  of  the  ice.  This  supposition  is 
based  principally  on  the  abnormal  course  of  the  lower  part  of  Dead . 
River  and  the  presence  there  of  rapid  water  and  falls,  in  strong  con- 
trast with  the  upper  reaches  which  give  the  name  to  the  river. 

Not  only  are  there  in  the  Kennebec  basin  such  cases  of  diversion  of 
former  tributaries  of  other  river  systems  as  that  just  cited,  but  the 
Kennebec  itself  seems  to  possess  a  somewhat  complex  character.  It 
now  occupies  portions  of  the  valleys  of  streams  that  were  formerly 
tributaries.  There  is  reason  to  believe  that  the  portion  of  the  Ken- 
nebec north  of  Norridgewock  formerly  flowed  more  nearly  southward 
from  that  point  and  imited  with  the  drainage  of  Wesserunsett  and 
Carrabassett  streams  and  Sebasticook  River  at  some  point  south  of 
Waterville.  If  this  is  true,  then  that  portion  of  the  Kennebec 
between  Norridgewock  and  Skowhegan,  with  its  abnormal  north- 
easterly course,  represents  the  diversion  of  the  upper  Kennebec  east- 
ward to  the  point  where  it  joined  the  valley  of  the  Wesserunsett 
below  Skowhegan.  This  change  in  the  river's  course  can  doubtless 
be  attributed  to  the  thick  deposits  of  glacial  gravels  and  sands  in  the 
western  part  of  the  town  of  Norridgewock,  .where  in  fact  the  low 
divide  between  the  streams  flowing  directly  into  the  Kennebec  and 
those  tributary  to  the  Smithfield  ponds  and  Messalonskee  Stream  is 
relatively  close  to  the  main  river  at  Norridgewock.  In  a  similar  way 
the  Messalonskee  drainage  seems  to  have  been  itself  diverted  from  its 
original  course,  so  that  this  stream  is  turned  northward  nearly  to  the 
point  of  its  junction  with  the  Kennebec.     Another  stream  whose 
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present  abnonnal  course  suggests  similar  diversion  is  the  Cob 
eont(»e.  The  result  of  all  these  diversions  has  been  to  create  v 
water  powers.  These  drainage  chffnges,  examples  of  which 
peculiar  to  the*  Kennebec  basin  but  are  common  throughout  ^ 
Main(»,  might  be  described  with  greater  detail  had  fuller  stuc 
made  of  this  interesting  subject.  The  statements  made  abc 
however,  suflicii^nt  to  indicate  to  w^hat  a  large  degree  the 
weahh  of  available  water  powers  in  the  Kennebec  basin  is  th 
of  the  glacial  liistory  of  the  region. 

A  hardly  less  important  result  of  the  glaciation  has  been  the 
tion  of  the  numerous  lakes  and  ponds  that  are  so  character 
ahnost  the  whoh*  of  the  Kennebec  basin.  As  has  been  point 
the  original  syst(»m  of  drainage  was  so  modified  by  the  distribi 
glacial  deposits  as  hardly  to  be  recognizable  in  the  present 
arrangement,  and  with  this,  stream  adjustment  is  connect 
origin  of  th(*se  jxmds  and  lakes,  the  total  area  of  whose  water 
is  v(»ry  great,  as  is  shown  in  other  portions  of  this  report.  The 
ditions  are  extremely  important  in  their  economic  bearing, 
pcmds  and  lakes,  tog(»ther  with  extensive  swamps,  constitute 
storage  system  by  which  the  water  supply  is  held  in  reser 
rather  indirect  conuiiunicaticm  which  many  of  these  natural 
voirs  liave  with  the  main  river  serving  to  hold  back  the  watei 
wliat  ill  times  of  freshets.  So  it  is  that  the  glacial  occupation 
drainage*  basin  is  n^sponsible  not  only  for  the  creation  of  most 
Kennel)ec  watcT  powers,  but  also  for  the  constancy  of  the  IIom 

The  existing  toj)ography,  as  has  been  shown  above,  is  the  n 
modification  of  an  (Mirlier  topography  by  the  different  geologi 
esses.  Although  the  present  seems  to  the  casual  observer  t 
j)erio(l  of  e(|uilil)rium  and  (jui(*t  so  far  as  these  geologic  proces 
concerned,  in  reality  this  may  not  be  the  case,  so  silent  an 
moving  an*  these  natural  forces.  It  is  therefore  of  inten*st  to  i 
the  >tai:(»  in  to|)ographic  development  which  has  l>een  reached 
|)r(»s(Mit  time.  As  might  ho  ex])ect(Hl,  different  portions  of  th 
ncbec  \'allcv  exhibit  (juite  dith^rent  characters;  thus  the  broad 
along  the  lower  c()urs(»s  of  the  river  is  in  marked  contrast  wi 
canyon  (K-cupied  by  the  stream  north  of  Bingham.  The  cany 
character  of  the  valley  of  the  upper  Kennebec  is  all  the  more 
able  l)ecau>e  of  the  typ(^  of  upland  topography  to  be  seen  a  fev 
east  of  th(^  river.  Thi>  upland  is  suggestive  of  a  topography 
is  much  old(M-  llian  that  re|)re^ented  by  the  gorge  through  whi 
vWov  runs.  Thus  it  may  be  sai<i  that  this  part  of  the  Kennebec 
exhibits  both  the  mature  topograj>hy  of  the  upland  and  the  jt 
topography  of  the  canyon.  This  suggests  that  the  regio: 
reached  the  stage  of  maturity  in  one  cycle  of  its  history  and  hi 
entered  on  the  first  staj^c*  in  a  latcT  cvde. 


DRAINAGE. 
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The  amount  of  relief  within  the  Kennebec  basin  is  considerable, 
although  the  highest  mountains  in  the  State  are  not  included  within 
this  basin.  Its  highest  peaks  are  those  about  the  headwaters  of  Dead 
and  Sandy  rivers,  the  more  prominent  being  Mount  Bigelow,  Mount 
Abraham,  and  Saddleback,  and  the  peaks  along  the  divide  between 
the  Kennebec  and  Piscataquis  waters,  as  well  as  Mount  Kineo. 
South  of  Moosehead  Lake  the  upland  has  a  general  elevation  between 
1,000  and  1,400  feet,  above  which  rise  peaks  to  elevations  of  2,000 
to  3,000  feet.  In  this  area  the  elevation  of  the  river  in  the  gorge  is 
between  500  and  900  feet.  Farther  south  the  contrasts  of  relief  are 
much  less.  The  presence  of  the  extensive  elevated  regions  in  the 
northern  part  of  the  basin  directly  aflFects  the  amoimt  of  precipitation 
and  of  forest  cover  within  this  region. 

In  short,  in  the  Kennebec  basin  the  geologic  structure,  the  geologic 
processes  that  have  controlled  the  evolution  of  the  present  topog- 
raphy, the  amoimt  of  relief,  and  the  details  in  the  land  forms  all  con- 
tribute to  the  permanence  and  value  of  the  water  resources  described 
on  the  following  pages. 

DRAINAGE. 

There  are,  according  to  Wells,"  1,084  streams  in  the  Kennebec 
basin.  The  most  important  of  these  tributary  streams  are  listed  in 
the  following  table :  ^ 

Principal  tributaries  of  Kennebec  River. 

Squaw  Brook. 

Roach  River — Lazy  Tom  Brook. 

Norcross  Brook. 

Carry  Brook. 

Williams  Stream. 

Mooee  Brook. 

Socatean  River. 

Tomhegan  Stream.  • 

Baker  Brook. 

/Barrett  Brcx>k. 


Moosehead  Lake 


Mooee    River 


Horse  Brook- 


rBt»aver  Brook. 

\  Moose  Brook. 
Wood  Stream. 
Gander  Brook. 
Henson  Brook. 
Upper  Churchill  Stream. 
Lower  Churchill  Stream. 
Parlin  Stream. 
Stony  Brook. 
Tom  Fletcher  Stream. 
Brassua  Stream. 
^Miseree  Stream. 

a  Wells,  Walter.  The  Water  Power  of  Maine,  1869,  p.  91. 

b  For  descriptions  of  streams,  ponds,  and  lakes  in  the  following  lists  see  Gazetteer  at  end  of  this 
paper. 
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Moxic*  Stn'iiiiv 


l)<*ad  Riv<T 


North  Branch 


Soiitli  Hraiirh 


Wost  OutU't  Mrxxsi^lioad  I^ke- -Churchill  Stream. 
Indian  Stream. 
Chase  Si  ream. 

Cnhl  Stn-ain  —Alder  Stream. 
fSandv  Stream. 
Mosquito  Stream. 
Baker  Stream. 

Bear  lirouk. 
Clearwater  Brook. 
Indian  Stniim. 
Cold  Brook. 

Alder  Stream— Little  Alder  Stream. 
Tim  Brook. 
(Redington  BnK>k. 
Black  Brook. 
St  ration  Brtx)k. 
Reed  BnKik. 
Bng  Bnn»k. 

c.    .      -<J4-        rKibby  Stream. 
Spene(?r  Stream/  ^ 

U-ittle  Speneer  Stream. 
Enchanted  Stn^am — Bitter  Brook. 
Ciulf  Stn*am. 
Salmon  Stream. 
Mink  Brook. 
Bean  BnM)k. 
Kellv  Bro(>k. 
Hohvav  Bniok. 
IMeasant  Bund  Stream. 
Carney  Br«H»k. 
Decker  Br<H»k. 
\Vliit<*oml)  BnM)k. 
Ilnusinn  Br«M)k     Little  Houston  Br(M)k. 

S»>uth  Branch-  Rill  Brook. 

( Julf  Stream. 

IIe;dd  Sirciim    -Little  Ileahl  Brook. 

riiase  Stream— Ba.s^ett  Brook. 

Mink  Brook. 


Au>tin  Stream 


J;ick>«ni  l*ro«ik. 

Marl  in  Sucaiii     Mill  Stream. 

Fail  lipw.U. 

Michael  Stream. 


rarrai»a--«'l!   Kiv«'r 


/Iloii'^tuii  r>riM)k. 
Poplar  I'rook. 
Hammond  ItriHik. 
Ka}»id  Stream. 

Kasi  Bnxjk. 

Uowe  Bond  Stream. 

West  I>nM)k. 

Stonv  Brook. 

Michael  Stream. 

Ahler  Stream. 
Mill  Siri-am    -Witham  BnMik. 


Sau'iv  Sir«-nm 


DItAINAOE. 
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Sandy  River 


Beaver  Dam  Brook. 

Wilson  Stream. 

Bog  Stream. 

Lemon  Stream. 
Bombazee  Brook. 
Mill  Stream. 
Turner  Brook. 
Wesseriinsett  Stream. 
Carrabassett  Stream — Black  Stream. 
Sebasticook  River — Fifteen-mile  Brook. 
Messalonskee  Stream — Belgrade  Stream. 
Bond  Brook. 
Cobbosseecontee  Stream. 
Togus  River. 
Rolling  Dam  Brook. 
Eastern  River. 
Abagadassett  River. 
Cathance  River. 
Muddy  River. 
Nequasset  Brook. 

Wells  states  that  there  are  311  lakes  and  ponds  in  the  basin.** 
The  largest  and  most  important  are  listed  below: 

Principal  lakes  and  ponds  in  the  Kennebec  basin. 

CONNECTED    WITH    MOOBEHEAD    LAKE. 


Fitzgerald  Pond. 
Prong  Pond. 
Roach  Ponds  (3). 


Trout  Pond. 
Spencer  Pond. 
Tomhegan  Pond. 


CONNECTED    WITH    MOOSE    RIVER. 


Indian  Pond. 
Mc Kinney  Pond. 
Holeb  Pond. 
Turner  Ponds  (2). 
Toby  Ponds  (3). 
Attean  Pond. 
Moores  Pond. 
Wood  Pond. 
Little  Big  Wood  Pond. 
Benjamin  Ponds  (3). 
Sally  Pond. 
Ponco  Ponds  (2). 
Heald  Pond. 


Long   Pond   (Jackman   and   Long  Pond 

townships). 
Fish  Pond. 
Muskrat  Pond. 
Mud  Pond. 
Ironbound  Pond. 
Parlin  Pond. 

Long  Pond  (Parlin  Pond  Township). 
Smith  Pond. 
Brassua  Lake. 
Luther  Pond. 
Miseree  Pond. 


«»  op.  clt.,  p.  93. 
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CONNECTED   WITH   DEAD    RIVER. 


North  Hmiu'h  of  Dead  Iliver: 
Soiitli  IJoundiiry  Pond. 
North wwt  Boundary  Pond. 
North  Boundary  Pond. 
nors«*i*h<M'  Pon<L 
Otter  Pond. 
Hound  Pond. 
Natiini.'*  Pon<l. 
Little  Pocket  Pond. 
I/ong  Pon<l. 
Bo^  Pond, 
liower  Pond. 
Vil<*H  Pond, 
rhiise  P»)nd. 
Blan<  hard  Pond. 
B<*ar  Pond. 

Bound  Mountain  I^akc. 
Snow  Pond. 
(Irecnhush  Pond. 
Shallow  Pond. 
Jim  Pond. 
Little  Jim  Pond. 
Tim  Pond. 
Barnard  Pon<l. 
Wellwrn  Pond. 
Tef  Pond. 


I 


South  Hranrh  of  Dead  I^ 

Saddleback  Ponds  <: 

Dead  River  Pond. 

Hediiigton  Ponds  (3, 

Long  Pond. 
Spt»ncer  Strf*ain: 

Rock  Pond. 

Iron  Pond. 

Baker  Pond. 

Spectacle  Pond. 

\joj\f^  Pond. 

Bartlett  Pond. 

Hor8t»8ho«.*  Pond. 

Parker  Pond. 

Sponcor  Pnndp  (3). 

Whipple  Pond. 

Hall  Pond. 
Dead  River  proper: 

Flagstaff  Lake. 

Butler  Ponds. 

Deer  Pond. 

Spring  I^ke. 

Carrying  Plac**  Ponds 

Alder  Pond. 


Au?!tin  F*onils. 
Litil«*  An.>*tin  P<»nd. 
Willicr  Pinid. 
H.'uM  Pi.nds  <:r,. 


CONNKt:TKI)    WITIJ    AUHTIN    STREAM. 

I  ('hase  Pond. 
I  Chase  Bog  Pond. 
I  Mink  Ponds  (2). 


C()N\K<TEI)    WITU    <.AURAHAS8KTT   RIVKR. 


Diittoii  Piind. 

TuMs  Pund. 

(Jriiid.^lniH'  l*(»nd. 

Iiuliiin  Pond. 

Lily  Pon.l. 

Mifldlc  ('iirrvin;:  I*lace  Pon<l. 

Bnwi'  Puuds. 

r>c:ins  l*()nd. 

I'rarnlv  P<»nd. 

(iiliiiiiii  pond. 


'  Judkins  Pond. 
'  Butler  Pond. 


,  Embden  Pond. 
I  Hancock  Pond. 

iSpruce  Pond. 

Fahi  Pond. 
,  Sandy  Pond. 

Mud  Pond. 

Bovnton  Pond. 


Saiulv  Kiver  P<»ndH  il  i. 
J^x'ks  F*t)nd. 
Sand  P«»nd. 
('lie.'<t<'rvilh'  Pond.s. 
Non'n).«*s  Pond. 


<'i)N\KCTKO    Wnil    .SAN'DY    RIVER. 

Wilton  Pond. 
I  North  Pond. 
I  McGunly  Pond. 

Clear  Water  Pond. 


DBAINAOE. 
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CONNECTED   WITH   WE88ERUN8ETT   HTREAH. 


Weeks  Pond. 
W Jinan  Pond. 
Went  worth  Pond. 


Hooee  Pond. 
Barker  Pond. 
StarbLrd  Pond. 
Stafford  Pond. 
Mill  Pond. 
Indian  Pond. 
Little  Indian  Pond. 
Rogers  Pond. 
Weymouth  Pond. 
FialmjTa  Ponds  (2). 
Wliites  Pond. 
Sebasticook  Lake. 


Savage  Pond. 
Hay  den  Lake. 


CONNECTED   WITH   SEBASTICOOK    RIVER. 


Hicks  Pond. 

Nokomis  Pond. 

Corinna  Ponds  (2^. 

Dexter  Pond. 

Stetson  Pond. 

Plymouth  Ponds  (2). 

Skinner  Pond. 

Unity  (Twenty-five  Mile)  Pond. 

Sandy  Pond. 

Lovejoy  Pond. 

Pat  tee  Pond. 

China  Lake. 


Meeealonskee  Lake. 
Ward  Pond. 
Ifoose  Pond. 
Long  Pond. 
Beaver  Pond. 
Kidder  Pond. 


CONNECTED   WITH   ME8SALON8KEE   STREAM. 


Great  Pond. 


Ellis  Pond. 
McGrath  Pond. 
North  Pond. 
Little  Pond. 
East  Pond. 

CONNECTED   WITH   C0BB08SEEC0NTEE   STREAM. 


Pleasant  Pond. 
Loon  Pond. 
Horseshoe  Pond. 
Purgatory  Pond. 
Sand  Pond. 
Buker  Pond. 
Jimmy  Pond. 
Sanborn  Pond. 
Jami(?i«  Pond. 
Cobbo«st»econt«H»  Pond, 
Richard  Pond. 


Shed  Pond. 
Lake  Annabej^Hacook. 
Wilsons  Pond. 
Cochne wagon  Pond. 
Dexter  Pond. 
Berry  Pond. 
Narrows  Pond. 
Carlton  Pond. 
Lake  Maranacook. 
Greeley  Pond. 


CONNECTED    WITH    KENNEBEC    RIVKR. 


Mooeehead  Lake. 

West  Outlet  Ponds  (3). 

Indian  Pond. 

Bumham  Pond. 

Big  Indian  Pond. 

Little  Indian  Pond. 

Ten  Thousand  Acre  Ponds. 

Island  Pond. 

EllLs  Pond. 

Dead  River  Pond. 

Long  Pond  (T.  1,  R.  6). 

Wilsons  Pond. 

Knightf)  Pond. 

Black  Brook  Pond. 


Fish  Pond. 
Cold  Stream  Pond. 
Moxie  Pond. 
Mosquito  Pond. 
Baker  Pond. 
Mountain  Pond. 
Dimmick  Ponds  (2). 
Pierre  Pond. 
Otter  Ponds  (2). 
Pleasant  Pond. 
Robinson  Pond. 
Doughnut  Pond. 
Carrying  Place  Pond. 
Decker  Ponds. 
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Ynuijtr>  IV.inl.  Thn-finil*'  P<nicl. 

Kimriiin  Tmul-.  SiMM'faHe  Pond. 

TuriMT  Vitiu\.  Dam  Pond. 

Mill  IN.nd.  Tolinan  Pnn«l. 

M.rrill  Vmul.  T.igiis  Pond. 
J;irk-«»n  roiiil.                                                   ■  TliHMH.'onicnHl  Pnnd. 

S<'1»1<\.-  F'iMnl.  (IrtH'lrv  Pond. 

L<iiitr  ThikI    Hart  land  'rowii.»*liij)t.  X('liuinkc;ig  Pnnd. 

I.ak<"  <M-<»n:«'.  l^nullfy  Pond. 

Oak  rmid.  X<*<|u;is.«»«»i  Pond. 

'Flu*  followin*^  table,  compiled  from  the  Tenth  Census,  vol. 
]>ul)li('ations  of  the*  rnited  States  (looloj^ical  Survey,  and  froii 
iuaj)s  ()!)tainal)l(»,  shows  tlu*  drainage  area  at  different  poiiii 
Keiineher  Kiver  and  its  trihutaries: 

Ih'niuntjt  arms  of  Ktinithn'  fiinr  and  its  trihiitari»s. 
Si  n-jiiM.  I'«»inl  of  ii)i>a!(tin*iui>iit. 


Outlet  .M(M»s««hoa«i  Lak«' 

'rin-  Kftrk.s  K'i^i"K  !*tutioii  rihnvf!  mouth  (if  I>niil  Rivrr 

IJi'ldw  Mini  iiicliiiung  Ih'iid  KiviT 

Si>l<iii  ila'ii 

North  Aii<«()n  pigin;j:  stiitioiiHlM>v(Mii(Mith  (if  ('arrH)iitti«4it 
Kivrr. 

Ui  l<iM  niifl  iiH'liidiiigCiimibuMi'tt  RiviT 

Mii<li>«M!  «!!nM 

\Im»v»'  TiicMiih  of  SjinMy  Itlvor 

H«l<>\v  !iii<l  incliKlhig  Suinly  UivtT 

Skt>\Nl>ii;:ni  «l;iiii 

S'lmirsi  t  Mills.  KHlrlifld 

\\  jlirvilli-.   II  il  lings  worth  &   Whitm-y  ('«».'s  ilniri  hIhpvi- 

IIlMUt)\  i>r  S'l>:l.-1i(MM»k  UiVlT. 

I^Imw  jiri'l  iml'i'lii'i:  .Si'ltiistifook  Uivor 

Ai«"Vi'  iiioiiih  of  MfssjiloiiMki"*'  Stn'jiin 

Ui'low  iiiitl  iiK'lii'liiij;  Mi's.saUuiskrt?  Stn>ain 

AuKU^t.i 

\linv  ii'.oiith  iif  CoMiossitt'ontw  Stivain 

li<I«'W  :iim|  )j;iiiiiliiig  CoMiossixfont*"*"  Stri'Min 

ill-  ■  I  nf  Ml  rr\  inti-tinu'  Hhv 

()in!,-t  iif  n..:ii.  I'oii-i ". 

o'M'.' t  I  r  Atli-.iM  i'miil 

<>iil!«  t  «.f  U  ■>M<1  I'oii'l 

<  »;lJl«  t  i.f  Liili^'  I'ninl 

« »it  Itt  nf  llr.i''Sii;i  Laki' 

« i.iUMii' •'iMt Inn  ill  1:1011th 

•  >lltl.  t   nf  I    j.t.rr  Kmicll   Toiul 

"■:t:.  t  nf  Mi.l'ili"  l{".„h  Tornl 

' ..!_:;. Li  >-t;'t  :nTi  rn  .1  r  Knuch  KiviT iit  oiif li't  of  l.owi-r  KiMih 

M-iji!..  .: 

I  >    |l  1<   I    n|    M(i\lc    J'nrni 

Mnlllti  .  

\ i-nv ■■  inii  1  ■.ni;  wii li  Sinith  Itruru-h 

\'>'\"  . -iM  ii";i  \vi!h  North  ItrniK'h 

\  '-i.^-  r-.i'ii  h  ■■!  Si'fi'.ii-r  St  p-Min 

1'.-  ■  ■•••    ;i:    I  1:  .iiMiliL'  ^in-i-ri-r  Stn>Hm 

•  !   .■;.::■   U'   -!    'l:'''!   ;i1    ^:   nlMll        

\  ■"',  <   ii-<.i;iii  ,if  K.iin.l  St  n-ain 

r.'I'iA    1 1-  i  ;?ii'li;  'iiiL'  l{..|»ii|  St  n«mn 

<  I  i;'iri/  -i;,t  |,it.  ;it  Nort  !i  Alison 

MnlMh.  

I'li;'.'-;-^  

I  :i;-:i  i:.;;i""  1  j-lK  .il"'\'-  ^N  ilson  Sln'Hiii 

r-;..-.\  .-i.-l  r  .■ill- 1.1  L-  ^\  il'-"!'.  Sin-am 

'■.iL'i'iT  *'.(!  !■•!■  i:'-ir  M.i'!i-""ii 

Mi'U'h 

'>iit'-1   Mn..~.    r.i:i-j    

N'.'.ir  I'it  I  ^Ii<mI  ;ilM.\i-  Ki-t  Uraiu'h 

U'lni-    I  i;;i  lii'liii;:  I".;!--!    Ilraiu'ti 

M-.iMl.  .       .  

«.  -L'it  :'  -\  ili"'i  .ii   \\   iti  r\  I'.li       

M.HUh  
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POPULATION   AND   INDUSTRIES.  15 

FOREST   CONDITIONS." 

The  upper  portion  of  the  Kennebec  River  drainage  basin  is  heavily 
imbered,  although  extensive  cutting  has  been  going  on  for  many 
ears.  Spruce  is  the  most  abundant,  but  large  quantities  of  poplar, 
aluable  in  the  production  of  the  best  grades  of  paper,  are  found. 
Tiere  are  approximately  2,350  square  miles  of  timber  land  in  the 
asin,  and  about  3,883,000,000  feet  of  spruce  standing  (1902)  suitable 
3r  lumber  and  pulp.  About  one-third  of  all  the  lumber  used  in  the 
•tate  for  pulp  and  paper  comes  from  the  Kennebec  basin,  the  remain- 
er  being  almost  wholly  supplied  by  the  forests  of  the  Androscoggin 
nd  Penobscot  basins. 

POPULATION  AND  INDUSTRIES. 

The  population  of  the  northern  half  of  the  basin  is  in  general  con- 
entrated  in  lumber  camps  and  a  few  small  towns,  which  exist  for  the 
purpose  of  distributing  men  and  supplies  for  lumbering,  but  there  is  a 
parse  farming  population  that  caters  to  the  needs  of  the  lumbermen. 
Xk  addition  a  considerable  number  of  sportsmen  live  within  the  basin 
luring  the  season  for  fishing  and  hunting.  The  lower  half  of  the  basin 
8  ver}'  generally  in  farming  lands,  but  several  towns  are  engaged  in 
the  collection  of  produce  and  distribution  of  supplies  and  in  manu- 
facturing. Notable  among  the  manufacturing  towns  are  Solon,  Madi- 
son, Skowhegan,  Waterville,  Augusta,  and  Gardiner.  The  principal 
products  are  pulp,  paper,  lumber,  and  cotton  and  woolen  goods. 

The  following  table  gives  the  population  of  some  of  the  principal 
x)i^rns  and  cities,  based  on  the  census  of  1900: 

Population  of  principal  cities  and  lomis  in  Kcixnehec  basin. 


u^iLsta 1 1,  <J8:i 

fcXHdincr 5,  501 

i-llowell 2,714 

»►  tervillo 9,  477 

i i-Hold 2,  238 


Farraingt^)n 3,  288 

Pittsfield 2,  891 

Newport 1,  533 

Norridgt^wock ^ 1,  495 

Winalow 2,  227 


^vv-hoj?an 4,  206  Richmond 2, 049 

«=iison 2,  764  Winthn>p 2, 088 

c>ri 996  Oakland 1, 913 

■^r:iville J,  117 


le  river  is  one  of  tlie  best  streams  in  the  United  States  for  the 
^^^^lopment  of  water  power,  and  the  upper  section  is  used  largel}^  for 
<:lriving.  The  river  is  open  during  eight  months  of  the  year  and 
^^Bvigable  as  far  as  Augusta  to  vessels  drawing  10  feet.  Several 
^^>s  and  towns  obtain  their  water  supplies  from  the  river.  The  ice- 
''•^ing    industry   is    also    of    considerable    importance.     From    the 


o  Fourth  Kopt.  t  ort'st  Commissioner  of  Maine,  1902. 
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20-mile  stretch  between  Augusta  and  Richmond,  all  within  the  navi 
gable  portion,  many  thousands  of  tons  of  ice  are  cut  yearly  anc 
shipped  for  use  in  southern  cities. 

TRANSPORTATION    FACILITIES. 

Water  transportation  is  available  below  Augusta.  Rail  transpor- 
tation is  provided  by  the  Maine  Central  Railroad  to  points  along  the 
river  south  of  Skowhegan;  by  the  Somerset  Railway,  through  its 
connection  with  the  Maine  Central  at  Oakland,  to  the  middle  and 
northern  parts  of  the  basin  as  far  north  as  Bingham ;  and  by  the  Cana- 
dian Pacific  and  Bangor  and  Aroostook  railways,  through  their  numer- 
ous connections  with  the  Maine  Central,  to  the  northern  part  of  the 
basin.  An  extension  of  the  Somerset  Railway,  now  being  con- 
structed, will  when  completed  extend  to  Birch  Point,  on  the  shore  (rf 
Moosehead  Lake,  opposite  Kineo,  forming  a  junction  with  the  Cana- 
dian Pacific  Railway  near  the  west  outlet  of  Moosehead  Lake. 

PRECIPITATION. 

Precipitation  stations  have  been  maintained  at  the  following  places 
in  the  Kennebec  River  drainage  area  and  its  immediate  vicinity. 
With  the  exception  of  those  at  Chesuncook,  Grant  Farm,  and  The 
Forks,  wliich  were  established  by  the  United  States  Geological  Survey, 
these  stations  have  been  maintained  by  the  United  States  Weather 
Bureau. 

Rainfall  stations  in  Kennebec  basin. 


al)ove  sea 
level  (feet). 

Cli(\sunccK)k 950 

Kairfiold 90 

Fannington 368 

Flagstaff 1,400 

(lardiner 100 

(irant  Farm 1,  000 

Groonvilh* 1,  040 

Jackman 1,  220 


Approximate  [  Approiimite 

elevHtlon       i  elevation 

above  set 
level  (feet). 

KentsHill 300 

Kineo 1,050 

Madifion 250 

Mayfield ^ 1,900 

Roach  River^ 1, 150 

Solon 350 

The  Forks 590 

Winslow 80 


In  the  northern  and  more  remote  parts  of  the  basin  considerable 
difficulty  has  been  experienced  in  obtaining  continuous  records.     The 
station  at  Gardiner  (fig.  2),  however,  furnishes  an  unbroken  recorA 
for  more  than  fifty  years  (from  1839  to  1889). 

In  computing  the  mean  monthly  and  yearly  precipitation,  wher^ 
data  are  lacking  for  a  few  months  only,  they  have  been  supplied  fro» 
adjacent  stations,  as  noted.     It  appears  that  the  mean  annual  rainfal 
for  selected  stations  is  as  follows: 


PRECIPITATION. 


Jf«in  annual  prteipitalion,  in  xtuAei,  in  Kennebec  baain. 


aution. 

Period  0( 
record. 

For  period 

ue»-i«(», 

iDdiulTe. 

iM>2-igas, 

iDduaiTR. 

imi-lMS 

IKS 

1830-1888 

jiaM-iseri 

fcffi' 

l«Ce-lMB 
UM-ISOS 

44.73 

U.S1 

37.  W 
38LS7 

SS 

1S.W 

a.ca 

"» 

at.  31 

39,M 

4Lai 

The  third  colunm  of  the  forgoing  table  gives  a  good  idea  of  the 
unount  of  and  variation  in  annual  precipitation,  although  the 
Btationa  are,  of  course,  not  veiy  evenly  placed  and  should  not  be 
weighted  alike.     Apparently  the  precipitation  in  the  Kennebec  basin 


reaches  a  maximum  of  about  45  inches  near  the  coaut,  as  shown  by 
bfae  Gardiner  records.  There  is  a  slight  falling  off  farther  inland, 
n  the  vicinity  of  Winslow  and  Fairfield,  and  then  an  increase  (see 
i'axmington  and  Mayfield  records)  to  almost  the  same  amount  as 
lear  the  coast.  Probably  there  is  a  gradual  decrease  from  these 
M>int3  northward,  a  minimum  of  between  30  and  35  inches  being 
e&chad  in  the  extreme  northern  part  of  the  basin.  The  mean  annual 
irecipitation  over  the  whole  basin  above  Gardiner  is  about  39  to  40 
aches. 

MtmOiiy  and  anntial  predpittUwn  in  Kenntbee  batin. 
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1                1 

4               1 

4,124 

All 

ill 

i 

i:s< 

3.00 

3.33 

s 

.as 

too 

£.37 

7.M 
il3 

2.01 

if* 

1 

aft! 

ki 

1.% 

11 

aw 

i43 

SiS 

as6 

l| 

LOS 

im    1               4 

'It! 

AM 

li  ll 

l,18»-l)tT>4. 

aaa 

AM 

442 

a.  HI 

iS6 

a  17 

a  14 

3lB4 

a.  as 
4,  Id 

a.M 

4.2(1 

7.  as 
A  1,1 

3.0» 

a 

?l 

Bill 
S.04 

II 

400 

II 

ifio 

i57 

i 

SAB 

and 

142 
ISO 

S.71I 
140 

!^ 

S.SO 

111      1                         1 

4U 
4SS 

ill 

au 

IS 

TO 

a,  71 

13 

i,*S 

1  itn^iSHU . 

11K3B-18SS. 

S.S7 

&.2» 

4.m 

3,S« 

;<.» 

V^ 

aa7 

aS 

174 

172 
3.x 

13S 
4.44 

100 

IS 

46.57 

3.  IS 

are 

2,7(1 

iS8 

a.  5* 

ti? 

ige 

i.eo 

■LX 

4.58 

A  44 

liSI 

4  JO 

i! 

4.79 
1.S8 

III 

a 

0.3.1 
4.  so 

l.»4 

Hi 

« 
If 
If 

4.S2 

lis 

II 

lis 

4:m 

ai7 
lis 

9.  AH 
3.73 

a!  77 

tl 

T.flO 
iOO 

1 

a 

aia 

iOI 

a 

4.13 

II 

A38 

il 

IBS 

If 

aso 
i2ii 

a.ia 

.a.iM 

MKiB 

3.W 

as 

^,«l     123    i24 

i§o 

Iwil25|a39 

137     145 

172 
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\f(mthly  arul  annual  jtreripitatUm  in  Kennebec  basin — TontinutHl. 

(iKANT  FARM. 


y«'ar. 


Sept.!  Oct.  ,  Nov.    IHt 


1«).'). 


j  I  I 

.liiM.    Feb.    Mar.  .  .\pr.  .  Mav.|  June.i  July.  >  Aug. 

.      .  '       ...        -  I  ' 1     _  .♦. 

0. :«     1. 70     1. 30     4.01  i  2.91  i  3.96     2. 55  '  7. 85  '■  2. 72      I.  .II    ... 

4.05     2.66,2.70       .79:   1.15  i     .48:1.62... 


CU  RENVILLE. 


1«.MK. 
|()U<>. 


I 


,  1.91      :i22     3.99     2.52 

l.-2«)  ,  1.23    2.20     4.72  .  .'143     6.28 


5. 27  '  3. 60  i  6. 85  !  4. 09     7.  (»  -  2.  44  .  0. 47 


1. 43  ,  2. 82  -     .  hii  '  2.  51      1. 22 


J.U'KMAN. 


ISIM. 

i.sy7 . 

UK  If). 

I'KXi. 


J.J.'i     1.4S     1.79 

2.20     2.  .So     0.95     5.00  ■  4.00     &  23  ,  2.45  I  4.  20      l.W* 

2.;i2    4.«Ki    :*.,'«)    \.ra  ' ' i i 

' 1.91    


2.12       .*M      1.2X       .H4    

1.  .')7  '  l.')7     li.  ir»     l.Ko     4.  .33 


:i72 


1.52     1.K2 
1.91      2.10 


lv.»l . 

IV.J. 
ISM. 
IV.M. 


lV.».'i.  .  . 
lS'.»«..  . 

IV»7... 
iv.»s.  .  . 
iv.r».  .  . 

1«»»H  .  . 
1 '.«)-'. . 

I'M  I.'.. 


(..2s  :i.4\ 

I.  SS  \.ii) 

2.11  4..'^i 

i.;v2 


KENTrt  HILL. 


.').  :<7  1.S5  1.9H  '  lias  I  4.50  I  4.00  1.50  2.12 
1.79  1.0.")  2.79  .•i.75  ;  2.48  i  6l30  4.98  1.25 
2.9.5     2.>C>     i'uH'i  ' 1 , 


l.7y 
3.9^ 


I 


KINEO. 


.Mf.lM    ivt 
I'.Mil   2.  . 


:,  iv»: 


2.11 

.:{7 

2.  ^_' 
1.21 

i..ri 

2.  .*.! 
1  «.».-, 
('..  *HI 

A.  :i) 

■A.  17 

I.SO 

1.22 
4.  19 

2.-i;i 

.  s2 

2.  (W 
2.  21 
•H.  27 

•2..'iS 
2. 40 
3.% 

3. 26 
2.47 
2..')0 

1 
4.07  1  4.90 
4.02  '  2.00 
8.  .17  <  3.11 
.90  1  3.30 
7.-37  ' 

L45 
3w27 
2.62 
4.50  ' 

0.87  '   5.47 
3.61  1    l.fw 
1.52  1  2.(%» 

2.  W 
2.  2."i 

:i.  20 

3.W 
3.  24 
6.  .V) 
6.15 

1 

, 

.".  17 

A.  <H) 
1.  1.-) 

•1.  ::i 

"4.'s.V 
2.  lU") 

\'.'r>V 

3. 49 
.7.-» 
4.«17 
2.  79 
2.71 

&21  '  1.51 
1.95     2.55 
4.03  :  3.01 

i 

2.55  1 

.94  1 

5^46  , 

1 

2  «..') 
2  I.'. 

2.  :•.», 

2. 26      2.  7(» 

aa.  40  >     .  81 
1 

7.4(1 
2.01 
2.01 

1 

1 

I 
I  2  (U     2.  J I      2.  s<.     .\01      2..SS     4.20     4. 49  i  3. 11     2. 75 


2.33  ,  2.72      ail 


M.VDI.SON'. 


iv.M. 
l'.«M. 


2  -S 

I.  (IS 


2.  J.'i  ,   1.70 
;{.  vs    11.  (M 


.'{.  lis 
1.71 
l.i>l 

2. '.»'.» 


«i.  :i2 

2.  79 
2.  i:{ 
I.  .»^;< 


1. 1.'. 
;{.  «.2 

I.'.M 
7.  •»^i 
2.  .'lit 
4.  27 


4.75 
.-).  4«i 
.  2;{ 
«;.  <i,'{ 
A.  lA 
X  12 


(i.  00 
7.4.-1 
.3. 72 
,3.  :ttJ 
I.  (>.) 
.').  72 


2.12 
2.29 
.137 
«i.  10 
.-».  75 


a  28  4.81 
5.93  I  370 
2.30  I  .76 
7. 38  6. 34 
2.23     &61 


&30  ' 
6.61 
2.40  , 
2.98 
1.13 


I.  42  I  4.  U3 
1.17  '  1.43 
1.  23  '  1.  55 
4.00  .   3.45 


M.':tn.l««(ij  I'.Mi.-,.    :{.  I,.-,     2.  sii  ■  .'...',7      .'..'♦l      4.02     4.H)     4.Sh  '  4.46  '  4.10  '  ^28      2.  10  '  2  76 

1  I  '  •  '  I     ■ 


•1  N(i  nt'onl;  figuri-<4  siipplii-il  from  The  Forlu  record. 


PRECIPITATION. 

ifonlhly  and  annual  prtcipiiation  in  Ketmebec  batin — Continued. 

UAYPIELD. 


Y«r. 

Jan. 

y«b. 

Mar. 

Apr.JjUy. 

,.n. 

July. 

A«. 

Sept. 

11 
4  31 

as 

1 

lis 

,77 

:m 

.90 

Mf>T. 

i!i 

1.49 
2.48 

1! 

0,02 

ili 

I.Wi 
1,61 

D«. 

Anaiul. 

3.7B 

a.  31 

11 

aJi, 

i 

3.30 

11 

&.4U 

4.» 

,■» 

.07 

l.M 

£.32 

11 

4% 

■i.ie 

la 

1.8S 

&.M 
2.26 

a  10 

i^ 

128 

!10S 

!oi) 

0.M 

is 

4  70 

1;;;;  ;;; 

U04 

SK:::: 

2.x  ,  1,00 

2.W   1.20 
£.18  1  ^27 

am,  IM 

.     18.40 
33.31 

Ifean-isi^mv 

4(pi '  iio 

4.BS 

i.m 

1.1 

l.ll 

4.  S3 

SIS 

3.50 

2.(11 

2.80 

i« 

lasi 

ROACH  RIVER. 

UO. 1 1 1.... 

:.  .. 

2.9E 

3.70 

i.«a 

137 

l-'A 

»,« 

9. 29  1  4, 30 

S.32 

3.21 

^■'" 

1           1        "■ 

i 

320     4  83 

MU     3.43 

£.30 

3.43  Izn     3.10 

THE 

FOR 

tB. 

mi                i       1 

1.S4 

2.30 
190 

3,M   aas 

2.30  1  383 
1.9G      1,40 
338      1.11 

aw  |2,os 

i.3a 

aTO     (LOS 

l.«B     3,88 
IM     113 

lirt 

4.88 

aJT 

A43 
l.M 

5.38 
3,47 

l(»n.lBIB-190S, 

304  1  2,37 

X.H 

ii.4e   147 

4.M 

4,«a 

a.8i[-4.isja.i2 

2.07 

2.  ft 

jT.go 

III 

1  m 

2. 04 

.88 

ll 

128 

II! 

X.04 

8.82 

2.»e 

4.M 

a*6 

4W 

Ifll 
2.31 
4.14 
2.M 

2.7S 

;■■  :■  :'■■  ^:ii 

4.48 
£,10 

*B1 

4.  a 

4,28 

-i6 

'ilia 
a37 

aw 

li 

aao 

182 

36.38 
40.33 
38.64 

IS::::::::::::: 

+l"36 

42.39 

IM 

a" 

1.20     z!  83    3^38 
2,78     1,64  ]  aS8 

Meaa.lSSe-ims 

».44 

2.«1 

1.51 

181    aitt|a«* 

a  91 

a22 

aM 

aw 

ISO 

3.B1 

38.87 

t  No  record;  flgures  lupplled  from  Oardiiier  tnwni. 

The  table  of  average  precipitation  and  fig.  3  have  been  prepared 
from  the  foregoing  data,  for  the  purpose  of  computing  the  ratio  of 
run-off  to  rainfall  at  Wat€rville.  They  represent  fairly  well  the 
average  precipitation  on  the  basin  above  Watcrville  after  and  includ- 
ing 1895.    Probably  the  figures  for  the  yeaia  pTe'?\Q\js  Vo  \%^'a«x«. 
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slightly  tiHt^rrat,  ns  in  tliosc  years  no  stations  wprp  maintainor) 
northern  ]>art  of  the  Imsin,  where  the  precipitation  is  oonjiiil* 
less  than  it  is  factlier  south.  The  values  given  in  the  table  arc 
onlhefiillowinnrecords:  Fairfield,  1S91 -1906;  Farniinfiton,  1891- 
Kineo,  1S!)5  ISltS,  19()[)-in02:  Mailison,  1894,  1902-190fi:  Ma; 
1S91   liHIO;  The  Forks,  1903-1906. 


"T" 

• 

-- 

r--. 

4 

— 

1 

'-h 

T 

we. 

,.<-5 

"' 

^ 

L^ 

^"T 

^^ 

]"\ 

- 

[ 

'°r- 

3 

w}«v  Imnln  nhnre  W«tMTine,  Mb.,  laoi . 
iii'ji  iKiain  abovr  Watfrvillr,  ItiOl-l 


WATEB   BESOUBOES    OF   KENNEBEC   BIVEB    BASIN. 


23 


SN^OW  STORAGE  AND  WATER  EQU1VAL.ENT. 

The  measurement  of  snowfall  by  catching  it  in  the  ordinary  rain 
gage,  as  rain  is  caught  in  the  summer  season,  is  liable  to  considerable 
error,  owing  to  the  deflection  of  air  currents  by  the  gage.  The  snow- 
flakes  being  light,  tend  to  be  carried  over  or  diverted  from  the  mouth 
of  the  gage,  especially  when  considerable  wind  is  blowing.  It  is  there- 
fore desirable  to  supplement  winter  precipitation  records,  obtained 
by  the  use  of  the  rain  gage  with  measurements  of  the  actual  depth 
of  snow  upon  the  ground  from  time  to  time,  taken  at  some  level 
place  where  an  average  depth  prevails,  and  with  determinations  of 
the  water  equivalent  of  the  snow,  obtained  by  melting  a  prism  of  it. 
Records  of  this  nature  have  been  kept  since  the  winter  of  1903-4  at 
several  of  the  precipitation  stations  in  the  Kennebec  basin,  and  the 
data  thus  obtained  are  presented  in  the  following  table: 

Water  equivaleni  of  snow  in  Kennebec  basin. 


Station. 


Grant  farm. 

Do 

Do 

Do 

Do 

Do 

Cheauncook . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Greenville. . 

Do 

Do 

Do 

Do 

Do 

Do 

Jackman. . . 

Do 

Do 

The  Forks.. 

Do 

Do 

Do 

•      Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Madison 

Do 


Date. 


February  U,  1904 

April  21,  1904 

December  31,  1904 

March  1,  1905 

Dfcember  31, 1905 

January  28,  1906 

February?,  1904 

March  11, 1904 

do 

....do 

February  22,  1905. . . . 

March  27, 1905 

Novem»)er  12,  1905... 

January  1, 1906 

February  1,  1906 

Februar>'  16, 1906 

March  15,  1906 

December  16, 1905 

Deceml>er  30,  1905 

January  17,  1906 

February  17,  1906 

March  6,  1906 

March  19,  1906 

March  28,  1906 

February  2,  1904 

January  — ,  1905 

March  22.  1905 

Fe»>ruary  4,  1904 

February  29,  1904 

March  8,  1904 

....do 

April  20,  1904 

January  17,  1905 

February  1,  1905 

Febmary  15.  1905 

March  2,  1905 

March  16,  1905 

December  15, 1905 

January  15, 1906 

February  17,  1906.... 

Marc-h  15,  1900 

April  15,  1906 

March  19,  1903 

February  26.  1904 

Fehniur\'  3.  1905 


Do 

Winslow I  January  15.  1905 

Do March  1.  1905... 

Do March  15.  UI05.. 


Depth  of 
snow. 


Inches. 
20 


Water 

eaufva- 

lent. 


Ratio: 
Water 

to 
Snow 


15 
33 
11 
40 
27 
12 
14 

ia5 

25 

10 

12 

15 

10.33 

17 

22 

12 

10 

12 

11 

9 
13 
48 
28 
23 
23 
20 
18 
24 
18 

9 
27 
27 
35 
28 
23 
12 
«14 
22 
34 
16 
10 
32 
26 
17 
32 
27 


Inches. 

5.92 

0.296 

5.88 

1.55 

.103 

7.78 

.236 

2.4 

.218 

8.25 

.206 

4.03 

.149 

1.20 

.100 

1.32 

.094 

1.44 

.087 

4.3 

.172 

4.0 

.400 

1.56 

.130 

2.75 

.183 

4.10 

.397 

2.97 

.176 

5.06 

.271 

1.89 

.158 

1.85 

.185 

2.5 

.208 

2.05 

.186 

2.22 

.247 

3.58 

.275 

11.85 

.247 

6.20 

.221 

3.2 

.139 

5.2 

.226 

4.16 

.208 

4.33 

.240 

6.20 

.258 

5  30 

.294 

3.54 

.395 

5.4 

.200 

5.3 

.196 

7.0 

.200 

5.5 

.196 

5.4 

.'234 

1.5 

.125 

3.6 

.257 

5 

.227 

6.5 

.191 

5.6 

.350 

4.60 

.460 

4.8.3 

.151 

5.46 

.210 

4.27 

.251 

8 

.250 

7.5 

.278 

a  Heavy;  one-half  inch  lee  on  ground. 
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Fi^.  4  sliows  graphically  the  wator  e(|uivaleiit  of  snow  on  the 
at  Tlio  Forks,  dotermined  at  different  times  during  the  las 
seasons.  A  comparison  of  all  the  stations  in  the  previous  tah 
catcs  that  The  Forks  is  fairly  representative  of  the  whole  Kc 
basin,  as  regards  depth  of  snow  and  its  water  equivalent,  so  tl 
diagram  may  be  said  to  show  approximately  the  snow  sto 
wat(M'  in  the  basin  during  the  last  three  winters. 


DEC 


JAN 


FEB. 


MAR 


APR. 


DEC  JAN  FEB  MAR.  APR. 

1  10.  1.  —  Wiitrr  oqiiivaU'iit  of  snow  on  the  ground  at  The  Forkn.  Mc. 

SIKKAM  FLOW. 


SOURCES  OF   INFORMATION. 


Th(»  water  flowinj]:  in  surface  streams  forms  one  of  the  most  vi 
natural  assets  of  any  country  and  is  an  important  factor  in  the 
opnicnt  t;f  its  conini(»rcial  and  at^jricultnral  resources.  Data  in 
to  th(»  rci^inicn  and  total  flow  of  streams  and  of  the  conditions 
alFcct  this  flow  are  of  primary  importance  to  their  economic  us 
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Users  of  surface  waters  have  for  a  long  time  recognized  the  value 
of  data  in  regard  to  flow,  and  have  collected  much  information  rela- 
tive to  the  streams  in  which  they  are  interested.  The  general  demand 
for  information  on  this  subject  led  to  the  organization  cf  the  hydro- 
graphic  work  of  the  United  States  (jeological  Survey,  and  as  a  result 
records  of  discharge  for  the  more  important  streams  in  the  United 
States  are  now  generally  available. 

In  the  Kennebec  basin  the  water  users  have  been  active  for  many 
years  in  keeping  records  of  gage  height  and  discharge;  in  fact,  it  was 
chiefly  owing  to  the  interest  shown  here  and  the  urgent  requests 
from  this  part  of  the  State  for  more  extended  information  that  hydro- 
graphic  work  was  begun  by  the  United  States  Geological  Survey  in 
Maine  in  1901.  Since  that  time  systematic  measurements  of  flow 
have  been  carried  on  by  the  Survey,  not  only  in  the  Kennebec  basin 
but  on  most  of  the  important  rivers  of  the  State.  The  combined 
records  from  these  two  sources  furnish  a  most  valuable  collection  of 
facts  relative  to  the  water  resources  of  this  area.  The  following  pages 
contain  a  compilation  of  these  data,  which  have  been  carefully  revised 
and  adjusted  in  accordance  with  the  best  information  available  to 
date. 

FIELD  METHODS. 

Data  collected  by  private  parties  have  generally  been  obtained  at 
power  plants  where  the  discharge  is  divided,  part  going  over  a  dam, 
part  through  the  wheels,  and  part  through  by-channels.  The  flow 
over  the  dam  is  obtained  from  the  measured  head  by  the  use  of  a 
weir  formula,  that  through  the  wheels  by  the  use  of  each  wheel  as  a 
meter,  and  that  through  the  by-channels  by  means  of  weirs  or  by 
current-meter  measurements.  The  sum  of  these  components  is  the 
total  discharge  of  the  river  at  the  section.  The  general  methods  used 
at  stations  of  this  character  are  fully  described  in  Water-Supply 
Paper  No.  150  "  (Weir  experiments,  coefficients,  and  formulas,  by  R.  E. 
Horton),  and  the  use  of  turbines  for  measurement  purposes  is  explained 
in  detail  in  Water-Supply  Paper  No.  180  (Turbine  water-wheel  tests 
and  power  tables,  by  R.  E.  Horton). 

The  Geological  Survey  has  generally  collected  its  data  at  current- 
meter  gaging  stations  located  at  points  at  which  it  is  considered  that 
the  information  will  be  of  special  value.  At  these  stations  observa- 
tions of  stage,  or  gage  height,  of  discharge,  and  of  general  conditions 
form  the  base  data  for  computing  the  daily  and  total  flow  of  the 
stream.  The  methods  used  in  selecting  current-meter  stations  and 
in  collecting  data  are  fully  described  in  Water-Supply  Papers  Nos. 
94  and  95..    They  may  be  briefly  stated  as  follows: 

o  The  first  edition  of  the  paper  ha«  been  exhausted.    The  second  edition,  including  revisions  and 
some  additional  data,  has  been  published  as  Water-Supply  Paper  No.  200. 
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Thr  selection  of  a  site  for  a  pja^ing  station  depends  i)rini 
tlu'  facilities  for  making  the  ineasuromonts  of  discharge,  ai 
stati(!iis  have  aeeonlin^ly  been  elassiiiod  as  bridge,  cable. 
\va<lini]:  stations.  PI.  II,  ^1,  shows  a  typical  cable  static 
l(Mi<j:tli  (i  tini(»  a  station  is  maintained  depends  largely  on  t 
of  eaeli  locality  and  the  facilities  fcr  making  the  measurenK 
the  water  is  to  be  us<m1  for  jxjwer,  special  effort  is  made  t 
information  concerning]:  the  minimum  flow;  if  water  is  to  b 
the  maximum  flow  also  receives  s]HH*ial  attention:  In  all  se 
the  <-ountrv  ])(M'nuinent  ^a^iii*]:  stations  are  maintained  f<-r 
statistical  j)ur})oses,  to  show  the  conditions  existing  throi 
j)erio(ls.  They  are  also  used  as  primary  stations,  and  in  en 
with  siiort  seri<\s  of  measurements  s(»rve  as  a  basis  for  estiniti 
flow  at  otiier  points  in  th(»  draina^jje  basin. 

The  ^a*rt*  heights  are  observed  daily  on  the  vertical  staff 
oth<*r  typ<'  «)f  j^a*;e,  by  some  perscm  living  near  by.      The  av 
tlie  <;a<re  readin*rs,  if  more  than  one  is  taken  in  an^'  day,  is  use 
mean  <r'i^<'  luMj^ht  for  that  day. 

The*  measurements  of  dischar<^e,  which  determine  the  qua 
water  llo\vin<r  past  the  pipnj::  station  at  a  ^iven  stage  and  i 
made  by  liydrr.«rrapliers  of  the  Survey,  who  visit  the  statinns  ; 
vals.  This  dischar<jje  is  \\\o  product  of  the  area,  which  is  nbtt 
soundiu'Ts,  and  the  velocity  of  the  current,  which  is  usuallv  n 
b\-  some  t\i)c  of  current   meter. 

«  •     1 

The  current  meter  is  primarily  an  instniment  for  ineasui 
vcl<;citv  t;f  movin;r  water,  and  consists  essentiallv  of  a  win 
vanc^,  wliich  may  be  siiaped  like  those  of  a  windmill  or  of  a  s 
with  ru|>s  Hkc  those  of  an  anemometer,  the  necessarj'  t|ual 
heiiiLT  iliat  m<;vin;i  watei*  siiall  readily  cause  the  wheel  of  the  i 
turn.  Mach  meter  is  ratcil  befon*  use.  The  rating  is  d(me  by 
the  mcicr  throUL^Ii  si  ill  water  at  various  observed  speeds  to  de 
I  III-  irlatiuu  heiween  the  velocitv  with  which  the  meter  moves 

« 

the  uairi-  and   the  revohiti«^ns  «;f  the  wheel.     This  relation 
breii  dcieiiniiHMl,  the  meter  is  used  in  running  water,  the  rev 
per  unit  .;!'  lime  n.ted,  and  the  velocity  of  the  water  compute 
In   m:ikiii;>'  t Im-  mejisurements  an  arbitrary  number  of  po: 
i.-iiti  uir  i.n  ji  line  pcrpenviicnlar  to  the  thread  of  the  stream. 
[M.inis   the   \('|ncii\    and   depth   an^  observed.     They  are   kn 
inra^iirinL^    j)«>inls.  heini;    usually   fixed  at  regular  inter\'als, 
(vniw  J  to  JI)  fret,  (iepeiidin^'  on  the  .si/.(»  and  conditions  of  the 
Per|ien'licuJars  (Iropj)e(l  frnni  the  measuring  points  divide  tlu> 
scciioM  into  -^li'ips.      Fnr  each  strij)  or  pair  of  strips  the  mean  v 
ar«'a.  and  di•^(•h.•^IV<'  J»i"e  determined  independently,  so  that  col 
in  on.'  paiM  of  the  >ti'eam  may  not  be  (\\tended  to  parts  where  i 
n«»l  appl\ . 
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OFPICB  METHODS. 

F<>r  obtaining  the  daily  dischat^  at  current-meter  gHpn^;  stations 
it  is  necessary  that  siilRciont  mcastirpment.s  Ik-  taken  to  cover  the 
nn^e  of  stajro  as  indicated  by  the  g;age  hei^rhts,  With  these  and  the 
other  information  in  regard  to  the  station,  it  m  possible  to  constnict  a 
rating  ta)>le  which  will  give  the  ilischari^e  corresponding  to  anj' stage 
of  the  stream. 

The  construction  (»f  the  rating  table  depends  on  the  following  laws 
of  flow  for  open  permanent  channels:  (1)  The  dischai^  will  remain 
con.stant  so  long  a.s  the  conditions  at  or  near  the  gaging  station  remain 
con^itiinl;  (2)  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream  Iieing  neglected,  the  discharge  will  be  the  same  whenever  the 
stream  is  at  a  given  stage;  (.'!)  the  discharge  Is  a  function  of  the 
stage  am)  increases  gradually  with  it. 
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The  plotting  of  n'sulls  of  the  various  dischurgc  iticHsureuK'nts,  gage 
heights  l)eing  used  as  ordinates,  and  dischiirge,  menu  veloi'ity.  and 
area  as  aliscissas,  will  define  curves  which  .-;ho\v  tlw  discbtuge,  mean 
velfK-ity,  and  area  corresponding  to  any  gugc  height.  Fig.  5  shows  a 
typical  rating  curve,  that  for  the  gaging  station  on  Kennebec  Kiver 
at  The  Forks,  with  its  corresponding  mcnn  vclncity  and  nri'ii  curves. 

As  the  dischar^  is  the  product  of  two  factois,  the  area  and  the 
mean  veh«ity,  any  change  in  either  factor  will  j)r(niuce  a  corresi>ond- 
injr  change  in  the  dischai^e.  Their  curves  are  therefore  constructed 
in  order  to  study  each  independently  of  the  otlier. 

Tlie  area  curve  can  he  dcfmiteiy  dcleruiined  from  accurate  sound- 
ings extending  to  the  limits  of  liigh  water.     II  is  invariably  either 
concave  toward  the  horizontal  axis  or  a  straight  line,  unless  the  banks 
of  the  stream  are  overhanging. 
3697— IRR  198-07 3 
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Tlic  form  of  tlio  moan  velocity  (uin'o  <loi>eiids  chiofly  oi 
slope,  the  rout{hnos.s  of  the  boil,  and  tho  cross  section  of 
Of  these  the  slope  is  the  principal  factor.  In  ncconiai 
relative  ehan«^o  of  these  factors  (ho  curve  niav  he  either  a  : 
convex  or  concave  toward  either  axis,  or  a  coinhination 
Fn>m  a  careful  study  of  tho  conditions  at  any  gaginjr  stat 
\vhi<'h  th<»  vc»hM  ity  curve  will  take  can  ho  predicted,  an 
extended  with  reas(mal>le  cortaintv  to  stajres  hevond  t 
actual  measuHMnents.  Its  principal  use  is  in  connect  it  in  v 
curve  in  locatin*^  errors  in  discharge  measurements  and  i 
m^  the  ratinj^  table. 

The  disehar*^e  curve  is  defined  i)rimarily  hv  the  nieas 
discharge,  which  are  studied  and  weighted  in  acconlan 
local  conditions  (existing  at  the  tinu*  of  €»ach  measurenien' 
and  bevond  the  measurements  the  cur\'e  niav.  hi>\ve\ 
located  bv  means  of  curves  of  area  and  mean  vehwitv. 

ft  tt 

under  normal  conditions  is  concave  toward  the  horizonta 
generally  parabolic  in  ft)rm. 

Ill  th(»  pn»|)aration  (»f  the  rating  table  the*  dischar«:e  foi 
or  half-tenth  on  i\w  gage  is  taken  from  the  curve.  Thf 
bet\Nccn  suc<-cssiv(»  discharges  are  then  taken  and  adjiiste 
to  the  law  that  thev  shall  be  (Mther  constant  or  increasing 

The  determination  of  (low  of  an  ice-<*overcd  stream  is 
difiicult  and  expensive  than  that  for  the  open  season,  on 
fre(ineiit  unstable  c'onditions  of  ice  cover  and  general  lack 
tiou  in  regard  to  the  laws  of  (low  of  water  under  ice.  This 
been  taken  up  in  a  ]>reliminarv  way  in  Water-Supply  Paj 
(Determination  of  stream  How  during  tho  frozen  season 
Marrows  and  K.  K.  Morton),  which  also  contains  a  larjre 
data  regarding  the  How  of  Kennebec  liiver  at  North  Ansor 
frozen  season  and  a  descri|)tion  of  methods  used. 

DEFINITIONS. 

Tile  volume  of  water  (lowing  in  a  stream-  -the  *'nin-ot 
charL'<'  '  is  expressed  in  various  tcTms,  each  of  which  1 
:i>soeijiie<l  \N  ith  a  certain  class  of  work.  Those  ternis  nniv 
into  i\\o  gi'onps:  { 1 )  Tho^e  which  represent  a  rate  of  (low, 
feet,  galloii>  j)er  minute,  miner's  inch,  and  nm-off  in  seco 
scjuare  inWr.  and  {'2)  thos;'  which  represent  the  actual  < 
water,  a>  run-«)ir  in  depth  in  inches  and  acre-feet.  Those  \ 
report  may  be  delineil  as  follows: 

"Second-feet"  is  an  abbn^viation  for  cubic  foot  per  .se<' 
tin'  rate  of  dischaige  of  water  (lowing  in  a  stream  1  foot 
f(H>t  deep  at  a  rate  of  1   foot  p(M*  M»ct)nd.     It  is  generally 
fundamental  unit  from  which  others  arc*  computed. 
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"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
>f  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly,  both  as 
regan^s  time  and  area. 

*' Run-off  in  inches''  is.  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  con- 
aerved  and  uniformly  distributed  on  the  surface.  It  is  used  for 
comparing  run-off  \%4th  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

EXPLANATION  OF  TABLES. 

As  far  as  available  the  following  data  are  given  for  each  regular 
gaging  station: 

1.  DewTiption  cif  station. 

2.  List  of  dis<-harge  mea.suremeRts. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Tables  of  daily  flow  for  stations  located  at  dams. 

6.  Table  of  monthly  and  yearly  discharges  and  run-off. 

The  descriptions  of  stations  give  such  general  information  about 
the  locality  and  equipment  as  would  enable  the  reader  to  find  and 
use  the  station;  also,  as  far  as  possible,  a  complete  history  of  all  the 
changes  that  have  occurred  since  the  establishment  of  the  station 
that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year,  including  the  date,  the  gage 
height,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day.  The  gage  height  given  in  the  table  represents  the 
elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
niost  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river  as  given  by  tlie  gage  heights. 

The  table  of  daily  flow  gives  the  mean  discharge  for  the  day. 

In  the  table  of  monthly  discharges  the  cohunn  headed  '^Maximum" 
Rives  the  mean  flow  for  the  day  when  the  mean  gage  lieight  was 
Hghest.  This  is  the  flow  as  given  in  the  rating  table  for  that  mean 
?age  height.  As  the  gage  height  is  the  mean  for  the  day,  there  might 
have  been  short  periods  when  the  water  was  higher  and  the  corre- 
sponding discharge  larger  than  given  in  this  column.  Likewise  in 
the  "Minimum '^  column  the  quantity  given  is  the  mean  flow  for  the 
%  when  the  mean  gage  height  was  lowest.  The  column  headed 
'Mean"  is  the  average  flow  for  each  second  during  the  mcmth.  On 
this  the  computations  for  the  remaining  columns,  which  are  defined 
above,  are  based. 
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ACCURACY  Or    DETERMINATIONS. 

.\:*-  "  •  .-  -:•  -  r!''*l-  :.  ■  f  •  a«-h  irainiii!  >tatinn  a  >tat*"iinMit  i<  maJr 
:'  *:  ■  :  :  '  :•  !•  >:'>:.: :s«'i-  -  f  erx'^r  in  the  fi«rures  fi»r  mean  ninntl.h 
:;.=..  N'  :.:,:.»■:..♦■:.•  ha-  h»-»'ri  aitt-mptinJ  in  the  detemiinatii^n  •: 
::..-  ;...-•'■:.•;:_•-.  'a':.;-!.  >  '-nly  appnixiniatc.  and  which  is  l>a>t^i 
;ir;r.' !:«;5;;v  ■:.  *:..•  »:T>»r  "f  thf  »!is4"harpe  ineasureni<*iits  with  nfe:- 
»-:>.  •  •;.-  .-::*::. J  «':rv»'  and  the  known  condition^  «»f  flow  in  th- 
vi'  i::i*-.  •  f  *:..-  ^•;ij'l:.^'  -^'«Ti'»ii.  It  i>  inip«:>s>ihU'  tn  ^lotcniiine  flush 
all  *Tt'T--  «.-.:--'!  \'\'  Nii.ffi.rar}"  or  trradual  rliantrt'?^  in  the  con<liTi'«r? 
•  f  il-'W.  ;:.r'  lial.iiiT  V  -.r  i:ni« 'ranee  of  the  obs<T\'ers.  ehanires  in  rhaiL 
l"iij*!..  "P  ii't-  •••■ii«ii*ii'ri>. 

Kri'ir*  <iuf  T.,  I  l.aiiL^t-  iii  rondilions  of  flow  are  rehitivelv  small  f-r 
laTL'*-  -Tfari.-.  ♦■.\(-»'f»T  at  vt-r}-  luw  siajres.  On  small  streams.  1jp»- 
I'V^r.  a  T»iiiji«irarv  i»l»>trii<-ii»»n  at  or  below  the  <rajriiicr  stH'tion,  caibiii: 
a  'IjaiJL'*'  in  ana  «•(  ^•ni>>  MTtion  or  in  velocity  i>f  the  eurrent.  nis' 
\)Ti^^hu^^^  lar;ri-  »'rr«>r-  in  the  eomputed  daily  discharge.  As  a  rul- 
iIh— <•  <}ianL'»-  <]m  not  iM-rur  frr(|uenily  and  are  of  a  t€Mnp<.>ran' ohsi- 
artiT.  Knr  rxaniplr.  tli<'  lnd<rinfr  of  lo^  on  the  controllinfr  yx-in 
IhImw  tli«'  ^airt*  n'dur«-s  ilie  V(»locitv  and  henee  the  disehanrp  for» 
^'iv«n  'j[\i'Zi'  \u  iirlit.  A  few  davs  later  a  sudden  rise  in  the  stream  msT 
c\i-nv  the  (liaiinrl  and  restore  normal  flow.  Unless  the  hydrojn"apk^- 
lia-  rlianccd  t«»  make  a  mea.Mirement  of  discharge  during  the  i>cri"J 
of  ahnnrnial  ronditions  an  error  lias  been  introduced  into  the  wn- 
putrd  daily  and  monthly  flt)W.  Owing  to  the  limited  appropriali«'r. 
for  -triam  L'^nL'^ini:  jind  the  larj^e  number  and  wide  separation  of  tik 
'Z'.v/u\'r^  >iaii(»n>.  it  i>  impossible  f«)r  the  hydrographers  to  make  iiiear 
llI•^'m^•nl•^  friMjin-nily  cnou^rli  to  <'liminate  all  errors  arising  from  the* 
abiioiiMal  conditions.  It  li:iN  furtluT  been  found  itnpracti<'able,  a>i 
rule,  -o  to  instruct  tin*  ol)s<TV(»rs  that  thej'  will  correctly  rep*>rt 
iiiiii~ii:il  conditions. 

( iiadujd  <lian;^^cs  in  the  i'onditions  which  affect  the  flow'  can  be  esti- 
mated nnd  coii'ccted  more  readily  than  temporary  changes,  llw. 
a«/iiin,  the  iiydroLn'aj)her  is  often  handicapped  by  inability  to  inakr 
.-iillicient  measurement -^  to  show  proj>erly  the  varying  rate  of  change 
in  channel  conditions.  In  such  cases  the  daily  discharges  ar» 
obtained  eiliier  by  Mil  indirect  method  basinl  on  the  assunif)tion  of  i 
(•oilplant  rate  of  cjiau'^e  from  day  to  dav  between  ineasurenients  t-r 
l)\   a  series  of  ratinir  curves. 

()l)sri*ver>  are.  as  a  lule,  c«)nscientious  in  reading  the  gages,  bur 
wiih  few  cvccpiions  they  are  wholly  unfaniiHar  with  engimN?rini: 
work  of  Jiny  descrii)ti(>n.  TIk*  observers'  n^cords,  however,  are  exani- 
ine<l  and  ch<M-ke<|  by  hydroirni pliers  and  large  errors  are  thus  elimi- 
nated. The  observers  are  usmdiy  instructed  to  read  the  gage  to  tbt 
neaI•e-^t  tenth  «»r  Indf  tenth  twice  each  day,  and  at  times  offlixni? 
several  t  imcs  a  day.     li\  hi^j;U  vuvd  medium  stages  the  errors  in  reaiiini: 
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the  gage  are  thus  negligible,  but  in  low  stages,  when  a  difference  of 
one  or  two  hundredths  in  the  stage  of  the  river  or  slight  fluctuations 
during  the  day  cause  errors  of  several  per  cent,  it  is  evident  that  the 
regular  method  of  observation  is  inadequate.  Hence  monthly 
minimums  may  be  considerably  in  error,  but  it  is  believed  that  in 
general  the  monthly  means  for  months  of  low  flow  are  good  owing  to 
the  tendency  of  positive  and  negative  errors  to  offset  each  other. 

All  gages  maintained  by  the  Survey  are  checked  with  a  level  at  least 
once  each  season,  and  oftener  where  conditions  are  such  that  the 
gage  tends  to  settle  or  change  position.  Gage  readings  are  corrected, 
mrhere  necessary,  on  the  basis  of  these  levels,  and  it  is  believed  that.no 
errors  of  any  consequence  in  gage  heights  have  occurred  from  this 
source. 

Beginning  with  the  winter  of  1903-4,  facts  regarding  ice  cover  and 
extent  of  frozen  conditions  have  been  noted  at  several  of  the  gaging 
stations  by  the  observers.  No  attempt  has  been  made  to  give  winter 
records  of  flow,  except  for  Kennebec  River  at  North  Anson.  These 
are  based  on  numerous  current-meter  measurements  and  are  for  the 
most  part  probably  correct  within  10  to  15  per  cent.  The  HoUings- 
^^orth  &  Wliitney  records  of  flow  at  Waterville  are  probably  not  in 
serious  error  during  the  winter  season,  as  at  this  time  most  of  the 
w^ater  is  used  through  the  wheels,  which  are  not  affected  by  ice 
conditions. 

The  errors  described  in  the  foregoing  paragraphs  are  not  to  be  con- 
sidered as  applying  to  every  station.  They  have  been  fully  treated 
here  in  order  to  call  to  the  attention  of  the  reader  the  possible  sources 
of  error  and  the  limitations  of  engineering  work  of  this  kind.  Although 
the  resulting  probable  error  may  seem  large,  it  should  be  remembered 
that  stream-gaging  data  and  records  of  flow  are  used  mainly  as  a  basis 
for  predicting  the  maximum,  minimum,  and  mean  discharge  of  a 
stream  to  be  expected  in  future  years.  Since  the  mean  annual  flow 
of  a  stream  may  be  several  times  larger  one  year  than  it  is  the  next,  it 
is  seen  that  for  records  of  short  duration  an  estimate  which  involves 
an  error  even  as  great  as  50  per  cent  is  not  without  value.  On  the 
other  hand,  it  is  a  waste  of  money  and  needless  refinement — indeed, 
virtually  impossible — to  obtain  values  much  closer  than  3  per  cent  in 
ordinarv  current-meter  work. 

Special  emphasis  is  laid  on  the  fact  that  the  value  of  stream-gaging 
data  is  determined  mainly  by  the  number  of  years  during  which  the 
record  has  been  maintained,  and  not  so  much  by  the  degree  of  accu- 
racj"  of  the  mean  discharge  for  each  year;  that  is,  the  longer  the 
record  the  more  nearly  does  it  give  the  maximum,  minimum,  and 
mean  flow  which  may  be  expected  in  the  future. 

Monthly  means  which  are  stated  in  the  descriptions  to  be  within 
6  per  cent  of  the  true  flow  are  considered  to  be  very  good,>aA\dlW^ftk 
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within  10  per  coui  «ro  considered  closer  enough  for  all  prartical 
j)<)S('s.  Krrors  in  monthly  moans  which  arc  ^reat<?r  than  15  jm^t 
arc  (hic  cith(»r  to  an  insufliciency  in  the  number  of  nieasun»nien 
to  poor  natural  conditions  which  could  not  be  avoided,  or  to  cli 
at  the  pij^in^  station  which  could  not  be  foreseen  at  the  tinio 
estal)Hshm<Mit.  It  should  further  be  noticed  that  the  larger 
occur  in  chiily  <lischartj:es  at  the  highest  stajjjes,  which  continue 
for  a  few  (hivs,  and  h(»nce  the  effect  on  the  accurarv  of  the  ni« 
mean  is  not  so  <rvoi\{  as  mi^jht  at  first  apjK^ar.  Also  by  far  the  n 
numl)er  of  pi^<*  heights  are  for  medium  staji:es,  where  the  ernir 
ratin<j:  curve  is  ran'ly  as  threat  as  10  per  cent  and  is  usually  nui< 
than  ")  j)er  cent.  The  errors  of  the  daily  discharcres  are  *»ften  c 
al)le,  vAvinc;  to  fluctuation  of  the  river  height.  The  niaxinnui 
mininunn  flow  for  the  month  mav  also  have  an  additional  ernj 
to  the  fact  that  they  are  based  i;n  the  extreme  low  or  hijrh  part 
ratin^r  curve,  which  is  usually  not  so  well  defined  as  the  interni 
])orlioii.  In  the  mcMUi  nu)nthly  flow,  however,  for  which  th« 
mates  of  accuracy  nro  nuide,  the  error  is  reduces!  to  a  very 
amoinit,  nwin<r  lo  the  comp<*nsation  of  variable  negative  and  p 
errors. 

USE  OF  DATA  ON  STREAM  FLOW. 

In  tlie  consideration  of  the  development  of  enterprises  wriich  <I 
hu'irt'lN  on  the  use  of  water,  it  is  essiMitial  to  have  detailed  and  ac< 
informal i( Ml  in  re<;ar<l  to  flow.  This  infi)rmation  should  indudi 
for  the  tolnl  flow  of  th<^  V(»ar  and  its  distribution  l>v  cbivs,  m 
and  seasons. 

The  total  flow  is  <riv(»n  in  the*  table  headed  **Maxiniuni,  mini 
and  menu  di-^cliar^c,"  wliich  also  ^ives  the  maximum  and  nje; 
\\\r  luonth^  stated,  and  shows  in  a  <i:eneral  way  the  conditions  tha 
!)('  cxjx'ctcd  Mt  t he  stat ion. 

'V\w  (l.'iilv  (li^irihution  and  duration  of  flow^  mav  be  found 
from  tlic  tjd)les  of  daily  discharjre  or  by  the  use  of  ^ajL^e  heit;Ii 
rat  in;::  tahlc^.  Vov  deierminin<j:  the  durati^^i,  the  discliar^jes  ,  i 
h('iLrht>  should  1)('  tabulated  according  to  their  size,  and  under 
should  !)('  entered  the  nunilx'r  (.f  days  on  which  it  occurs  durii 
venr.  \\\  nddiuir  iln'x'  iiirunv^  for  succ(»ssive  years  and  averasrii 
total>  a  result  niji\  l)e  *.l)iained  sh,,win<^  the  average  number  (»f 
duiMiiir  the  year  when  the  sta;x<'  J^id  dischar<]re  are  above  or  In* 
;riveii  amount .      Tlies(»  \  alues  m.MV  also  be  ])lotted  in  a  curve. 

When  e>t  iinat(\s  »:f  ilow  an*  desired  at  points  on  a  stream  other 
those  \sh(M"e  e.  ntinuous  nuMisurements  have  l)een  made,  threat 
must  l)e  taken  in  applying  thes(»  published  data.     Ver\'  friMpien 
is  found  thnt  ditferent  ])ortions  of  the  same  drainage  area  will 
^r(»at  ly  in  run-oif  and  the  ^reneral  n»»j:inien  of  llow\    Hence  serious 
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4*  may  arise  in  applying  these  data  on  flow  by  simply  comparing  drain- 
^  age  areas  at  the  two  points,  and  such  an  application  should  never  be 
1^  made  unless  it  is  based  also  on  a  knowledge  of  the  conditions  affecting 
"t  -  flow,  the  relative  amount  of  lake  or  pond  surface,  the  geologic,  topo- 
r  $  graphic,  and  forest  conditions,  etc.  It  is  always  best  to  make  a  few 
ki  actual  measurements  of  flow  at  the  desired  point  and  compare  these 
;  .  !i¥ith  the  flow  at  the  same  time  at  the  regular  station ;  or,  better  still,  to 
^  erect  a  temporary  gage  and  carry  observations  over  several  weeks  or 
^  more.  In  this  way  the  long-time  records  of  the  Survey  can  be  used  at 
.    various  places  along  the  river  and  made  of  general  value. 


LOCATION  OF  STATIONS. 


The  location  of  the  various  gaging  stations  for  which  data  regarding 
*    flow  are  here  given,  is  indicated  on  PI.  I,  by  letters,  and  in  the  following 
table : 

Gaging  stations  in  Kennebec  basin. 


I.ietter 
on  PI.  I. 


B 
C 

D 

E 
F 
O 
H 
I 
J 


River. 


Kennebec 

do 

do 

Moose 

Roach 

Dead 

Carrabassett 

Sandy 

Messalonskee... 
CobboHseecontee. 


Location. 


The  Forks. 


North  Anson. 


Rock  wood. 


Roach  River. , 
The  Forks... 
North  Anson. 

Madison 

Water  ville 

Gardiner 


Date  established. 


Septeinlx;r  28, 1901 
October  18, 1901 


Wat*Tville Janui^ry  12, 1893 


September  7, 1902. 


November  10,  1901 . 
September  29. 1901 . 
October  19,  1901 .. . 

March  2»,  1904 

June  18,  1903 

June  ^6,  1890 


Established  by- 


U.  B.  Geological  Sur- 
vev. 
do. 
Hollingsworth  & 

Whitney  Co. 
U.  S.  Geological  Sur- 
vey, 
do. 
do. 
do. 
do. 
do. 
Gardiner  Water  Pow- 
er Co. 


KENNEBEC  RIVER  AT  THE  FORKS. 

This  station  was  established  September  28,  1901,  by  N.  C.  Grover, 
at  the  wooden  highway  bridge  across  Kennebec  River  at  The  Forks, 
about  2,000  feet  above  the  mouth  of  Dead  River.  Of  the  drainage 
area  at  this  station,  1,240  square  miles  are  tributary  to  Moosehead 
Liake  and  the  remaining  330  square  miles  drain  into  the  Kennebec  by 
small  streams  with  steep  slopes  and  no  storage.  Practically  all  land 
surfaces  above  this  point  are  in  forest. 

The  channel  is  straight  for  200  feet  above  and  500  feet  below  the 
station,  is  imbroken  by  piers,  and  is  about  125  feet  wide  at  ordinary 
stages  of  the  river.  The  current  is  swift  at  high  and  medium  at  low 
stages.  The  banks  are  high  and  rocky,  and  the  bed  is  rocky  and  per- 
manent. 

Discharge  measurements  are  made  from  the  bridge.  The  initial 
point  for  soundings  is  on  the  left  bank,  marked  by  a  rod  across  the 
bridge,  just  above  the  abutment  and  below  the  bridge  floor. 
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From  about  May  1  to  July  31  considerable  fluctuations  in  ^rage 
height,  ranging  in  amount  from  2  to  over  5  feet,  occur  daily,  owing  to 
the  regulation  of  the  flow  at  Indian  Pond  dam,  for  the  purpose  of  log 
driving.     The  morning  and  evening  records  obtained  by  the  observer    . 
represent  the  maximum  and  minimum  heights  of  each  day  during  this    - 
period,  as  well  as  can  be  determined.     The  mean  daily  dischaige  dur-    -- 
ing  this  period  for  the  years  1903  to  1905,  as  given  on  page  39,  is  com-    * 
puted  by  averaging  the  discharges  as  applied  to  the  mominj:  and  % 
evening  gage  heights,  account  being  taken  also  of  the  relative  length  \ 
of  the  high  and  low  water  perioils.     From  April  23  to  August  9,  1906, 
four  daily  gage  readings  were  made  and  used  in  computing  the  daily 
flow. 

There  are  two  gages — one,  a  vertical  rod,  is  attached  to  the  timber 
retaining  wall  on  the  left  bank,  about  75  feet  above  the  bridge;  the 
other  is  a  standard  chain  gage  attached  to  the  bridge  floor.  The 
length  of  the  chain  is  17.08  feet«  Gage-height  observations  are  made 
twic^  each  day  by  William  W.  Young.  The  datum  of  the  two  gages 
is  the  same  and  is  referred  to  bench  marks  as  follows:  (1)  The  top  of 
a  bolt  on  the  east  abutment,  on  the  north  side  of  the  bridge;  elevation, 
12.85  feet;  (2)  a  marked  point  (>n  the  floor  of  the  bridge  near  the  east 
end  of  the  gage  box;  elevation,  15.42  feet.  Elevations  are  above  gage 
datum,  which  is  565.44  fex?t  above  mean  sea  level,  as  determined  by 
the  Kennebec  River  survey  of  1904  and  readjusted  in  1906. 

All  estimates  previously  published  for  years  prior  to  1905  have  been 
revised  on  the  basis  of  the  1905  rating  ciirve. 

Values  for  monthly  means  as  given  herewith  are  considered  to  be 
well  within  5  per  cent  of  the  true  flow.  Daily  discharges  are  subject 
to  much  larg(»r  errors,  particularly  above  gage  height  6.0  feet  and 
during  the  log-driving  sinisim. 

I>hvhnnje  in€(Viuretii('iits  of  Kennebec  River  at  The  Forks. 


^'"^•-  hoi^ht.   chargo.  1  ^*^-  ,  height. '  chaise. 


liKJl.  Ftff.  S(c.-ft.  i                          1904.                           ,    Frrt.      Ser.-ft. 

Si'ptomlMT  2s U.«i()  l.s«»()      Julv27 1.70           l.Oi« 

OctolMT2() :W  IT.i  ,  Aiijrust  29....: a.  12           2.720 

1 1 
11102.  1905. 

April  2'. :i.70  :^.ri<X)  i  April  21 1.90           1.200 

June  Hi A-iiO  h.tsfi)  I  .lulv  IS 1.53               950 

.Tunc2.5 1.7:),  .'^mJO      S^pU'inN'rl '      2.  ,*«           l.tW 

S<'pU'mlH.r2«» 2.  10  i  1.4s()                                                                 I 

1900. 

IW.\.  I  S<'pt(MnlM'r :. 2.70  2.2CC 

AUKiist  IS •.i.v't  I.ISO  '                                                              I 

NovniilM^r  1 1.2r»  7.')7  ' 

Do 1.2(i  7.'){»  i 


I 


I 
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Daily  gage  height,  in  feet  ^  of  Kennebec  River  at  The  Forks, 


)ay. 


»l.a 


Sept. 


Oct. 


2.4 
2.4 
2.4 
2.4 
2.5 


2.4 

2.4 

2.5 

2.5 

2.4 

2.55 

2.55 

2.65 

2.95 

2.0 


Nov. 

Dec. 

2.6 

2.6 

2.6 

2.6 

2.5 

2.3 

2.2 

2.1 

2.5 

2.2 

1.9 

3.0 

1.8 

3.0 

1.7 

3.0 

1.8 

3.4 

1.7 

4.0 

2.0 

9.0 

2.0 

8.0 

Day. 


1901.O 


17 
18 
19 
20 
21 
22 
23 
24 
25 
2i\ 
27 
28 
29 
30 
31 


Sept. 


....••.. 

2.0 

2.5 

ay. 


02.6 


Jan. 


2.55 

2.9 

3. 1 

• 

3.0 

1 

2.95 

2.7 

1 

2.85 

,,,,,      ,      .1__... ' .. 

2.7 

1 

2.6 

2.6 

1 

2.0 

•' 

l.ft 

1.6 

1 

1.5 

1 
...        1         .   . 

1.45 

1 

2.0 

\": . . 

2.55 

2.9 

3.8 

4.0 

....... 

4.3 

. 

4.4 

1 

4.3 

1 

3.86 

1 

3.5 

1 

3  6 

1 

4.0 

• 

4.35 

i 

6.0 

7.8 

03.  c 

3.9 

1 

3.8 

3.0 
3.0 
3.0 

3.0 

3.7 

3  65 

3.0 

3.a'> 

o.  6 

3.55 

3  3 
3.3 

3. 35 
3  45 
3.  35 

3.  ('» 

3.  (i5 

. . 

3  9 

, 

2.  75 

2.75 

3.3 
3.25 

3  0 

3  05 

Fob.     Mar.  ,  Apr. 


8.6 

8.4 

8.1 

7.95 

7.55 

7.15 
6.4 
6.6 
6  5 
6.45 

6.3 

5.35 

5.5 

5.3 

5.25 

5.6 
5.6 
5.7 
5.9 
5.85 

6.1 

6.25 

5.8 

5.05 

4.4 

3.75 

4.8 

6.05 

6.1 

6.0 


2.55 
2.45 
4.45 
(5,15 
6.45 

7.05 
6.8 
6.8 
6.8 

r».  9 

6.9 
5.  95 
3  2 
3.«yj 
5.(i5 


May. 


6.85 

8.05 

8.2 

8.2 

6.4 

6.05 

6.25 

6.25 

6.? 

6.35 

6.7 
C.8 
6.7 
7.1 
6.9 

5.5 

5.75 

5.3 

5.5 

4.5 

4.9 
4.9 
4.8 
5.0 
5.6 

6.5 

6.5 

4.5 

4.0 

3.75 

4.6 


3.45 

3.5 

2.75 

3.1 

2.9 

3.3 
3.1 
3.  <i5 
4.3 
3.  55 


3  55 
3.9 
3.  X5 

4  15 
3.45 


June. 


4.1 

5.75 

a35 

6.5 

7.55 


July. 


Aug. 


6.0 

4.5 

6. 15 

4.5 

6,1 

5.65 

6.0 

4.a5 

5.8 

4.a5 

7. 
7. 
7. 
7. 
7. 


6.7 
6.4 
6.1 
5.8 
7.3 

5.7 

5.55 

5.45 

5.9 

5.9 

4.7 
5.5 
5.15 
5.2 

6.1 

5.3 
5.55 
4.45 
4.3 

4.8 


I 


5.8 

5.4 

4.8 

4.75 

4.5 

4.55 

4.5 

5.8 

4.95 

4.65 

4.75 
4.65 
4.65 
4.65 
4.65 

4.65 

4.5 

5l2 

3.8 

2.7 

2.9 

3.15 

4.25 

4.15 

4.15 

4.3 


I 


Oct. 

Nov. 

Dec. 

« 

1.4 

2.0 

8.0 

l.l 

2.0 

7.0 

1.2 

2.0 

6.0 

.9 

2.0 

1.9 

2.0 

1.7 

2.0 

2.0 

2.0 

2.8 

2.0 

9 

9 

05 

0 

0 


2.5 
2.5 


3.8 
3.5 
3.4 
3.4 
3.4 

3.5 

3.5 

3.3 

3.35 

3.15 

3.0 
3.05  i 
3.0    I 
2.95  \ 
2.75  I 

2.85  ! 
2.8  I 
2.8  ' 
2.8  : 
2.8    I 

2.6 
2.2 
2.0 

2.0    I 

2.0  ' 

2.1  1. 


2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 


2.4 

2.3 
2.1 
2.0 
2.0 
2.0 

2.5 

2.8 

2.5 

2.05 

2.45 

2.0 

2.25 

2.15 

2.1 

2.15 


2. 
2. 
2. 
2. 
2. 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


Sept. 


1.95 

1.95 

1.95 

2.4 

2.35 


6 
55 

65 

7 

65 

6 
55 
5 
45 


Oct. 


2.5 

2.55 

2.65 

2.7 

2.65 

2.75 

3.0 

2.9 

2.9 

2.75 


65 

6 

6 

6 

5 


Nov.     Dec. 


2.4 

2.35 

2.3 

2.25 

2.2 

2.2 
2  2 
2.1 
l.r»5 
1.5 


5 

65 


1.6 
1.6 
1.1 


a  Ice  condition."  DocomN»r  ^O  to  31.  1901. 

6  River  frozen  January  1  to  March  1  and  Decemh>er  28  to  31,  1902. 

c  River  frozen  January  1  to  February  2,  1903. 


2.05 

l.l 

1.8 

1.1 

1.6 

1.1 

2.0 

1.45 

2.05 

1.3 

2.0 

1.45 

2.05 

1.5 

2.05 

1.5 

2.0 

2.0 

1.8 

2.0 



1.6 

2.0 

1.6 

2.1 

1.95 

2.05 

2.0 

2.1 

2.05 

2.0 

2.2 

2.2 

1,6 

2.0 

3.0 

2.1 

3,0 

2.5 

3.0 

2.35 

3.0 

2.55 

3.0 

2.45 



3.0 

2.6 

3.0 

2  4 

3.0 

2.4    ' 

.3.0 

2.55 

2.55 

2.5 

1.8 

3 
3 
3 


1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.2 
1.2 
1.2 
1.2 
1.2 


1.0 
1.0 
10 
1.0 
1.0 

1.0 
1.0 
1.0 
I.O 
10 

1.05 

1.0 

1.05 

1.3 

1.25 


3(5  WATKR    KESOURCKS   OF    KKNNEnEC    RIVER    BASIN. 

I  hi  i  I  If  tjiujr  hciqht,  in  feet,  of  Kinnelitc  River  at  The  FarkH     rmiiimii 

|)jiy.                .Imi.      Fob.  '  Mur.     Apr.     May.    Juno.  >  July.     Aup.     Si^pt .      npt. 

Hi 3.2         3.05       r).4      ' 1 ■_»..'.  1.7 

17 3.1'   .   3.0      iKVit 2  .'»       :.: 

is 3.  L'         J.  U         7. ()."»    • -J.  I  1.  ■» 

P.I.  ...      .      3.2         2. 7;">       «i.  S."»    1 2.  4."»        1  v', 

21).  3.2  3.1.'!       ♦».  75      : 2.  3'i        1   ^ 


21. 
•t-t 


I 


3. 2  3. 7.'>  t'..  .V,  ' :>.  J.-,  I   : 

.    .          3. 2  3.  Sf)  «!.  4'i  : 2.2  1 .  '-'i 

23.                                         .      3. 2  4.  OS  r..  3 a.  -1.".  2.  ••  !   .'• 

21.                                               3. 2     ■  4.  1  «i.  a"i  ' 2. «»  2.  ••  I   .'. 

2.'».                                               3. 2  4.  I.'i  .V  •;  ' 2  s.-|  J.  .V,  1  .V. 

'  I 

2«..                                   ..      .      3.2.')  \AVi  3.1 2.  li  2.  r>  I.'. 

27 . .                             .     .    .      4. 2     I  3. 7  3. 0  1 2. «»  2.  4  \   ', 

•2<.         ^                                     4. 2     ,  3. 3ri  3. 7  1 2.  h  2.  4,'i  I  •'. 

2«.».                        I  3.().'>  3..^')  1 2.  <i  2.1  !.'> 

;«i.                      2.7  3.,S  .' 2.  ,>5  I  2.  »  1..J 

31.    .                       2.75  2.:i     ■  ..       .  13 


2.'. 


P.HU.'' 

!  l.'i       2.3       ''2.4         2.0  4..V1  .  XH:* 

?  'M.'i 4.25  ;j.  1  2   i.. 

3  1.5  3. 7  Xt\  2  (!.■■ 

4.  '2.3      .S  .3.5 4.1  l.V* 

5  S  3.4  4.f>5  \  \*r, 


•;  •»  3.4       X\r,         1.5 


4..VI  

4. 25 



3. 7      - 

3.5 

3.4      



3.4      

3.3      

3.3 

3. 2      

3.7 

5.3  ■ 

4.H - 

4-0    '   » 



•2.«i        ...     «-2. 2  I.  I  3.3      :i:i  1 


.1.1 


s  ...      2.4  iJ\.2         3.3      ■ ;i.a'»  1.3 

\>  '!.'.»..              2.5  j/«i. S         3.2      2.  •.♦  1  3 

in  .      .              f2. 5  j;2.<'.         3.7 2.  s  1  1. 

11  f  J.u      u  3. 2         5. 3    ' 2. 7  2. .» 

!  J .  '  1 .  <»     ''  2. '.       «•  2. 3  <7  3. 7          4.  H      ■ 2  *"»  ••  v'» 

I.;.  I.«»    AJ.'l      2.S         4.0     '.» 2-ti  3.a'i 

II.  2.1 2.S 2.1k.-.  .1.1 

1'..  .      2.'.      3.1 ■  2.'»;i  3  1 

i'.  '2.0                   .  iM          3.1       ■ !  2.2  :i.(L-, 

17  2  «.»        1 .  «*  .».  0 

K  .  J   1        ...  IS ■  1 .  s  2.  Ik". 

l'».  '.'(I                     2.3  2.1 I  l.T  -J   t 

."  .'   1      f--J.\  1.7      '    1.0  2  :t 

j:  •  :•  "                   2  1  17       , 1.:^  2.2^ 

-J  •-"                  ..  is     1.7  2  55 

J ;  ....  1 . '.»       15  1 .  75  2. .» 

J 1  2.  1  2.  «.5    1.75  2. 0  2  K"i 

'  .'  ..                  .      2.4  3  :i.'»        2.0  2.  •;  2  4 

1  I 

.2.1  :{  2 2. 25  2.  Ci  2  25 

'7  '2   1         2.1  ;i  25       2  &5  2.  ,Vi  2  0 

>  '•.'.:.                2.3  3.3         ,     3.1  2.7  17 

-".• .  '  -•   I        ...      2. ;;  3.  1        3  2     I  2.  ,-«  I .  s 

:•.•>  ...      2.  1  3. '.».-)       '     3.  1  2. 7  1  ,V» 

.1  2.2 ■■   a  I     \,r, 

■■■  K.r.lil.L'-   I  »i-r.'!:il».>r  l'it<»31.  I'.K),;.  llir<'ii>r?i  H'<». 

■  l>:ir<i  L'  iri>/ii;  mmmih  I'tiii  uMiTf  rr.nlin^^  .in'  t"»  siirfjico  of  water  in  hole  cut  in  ioi*. 
•  [.■•■  2.1  iV.f  rl-.nk. 

■■'  |.-.   '1  I'-.t  ttii'k. 

'  i<  ■■  .:  |. .  t   il.Tv. 

■  \'',  1,  ,Y  .■.ii|.,-.j  l..ii''Ku.itir  .-ild-f  on  ^'.iirt-:  r.<iinmtM  a:*  folio  wh;   I)cch:>iiiIkt  4.  o.  1  U«a 

."..'.  II  :  1....1     [)i-. .  :■  ■■■■T  7  (!■.  1...1.   |)M-firilK'r  s.  in  o.nfoot.  l>ecpinl»or  9.  II.  0.7  foot. 

■  li.ti>:'i  hi  .1-1  i;:-..!- i..!-rii.-'l  .1  ;.i:i!  .1  -li.'rf  'IlsIjiiico  K'low  gage  and  cau.sotl  liackw.iirr. 

'  hi'  2.1  ;■  It   t!.lf•■^. 
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Daily  gage  height,  in  feet,  of  Kennebec  River  at  The  Forks — Continued. 


)ay. 


I05.O 


Jan.     Feb.    '  Mar.  ,  Apr.  ,  May.    June,  i  July.     Aug.     Sept. 


4.M 
4.7 

4.8 
4.9 
4.7 
4.5 
4.2 
4.5 
4.2 


4.2 
4.3 
4.4 
4.4 
4.3 

4.4 
4.5 
4.5 
4.6 
4.5 

4.5 


4.6 
4.9 
4.9 


4. 

5. 


5.0 
5.0 


5. 
5. 


5.1 

5.1 

5.2 

4.5 

5.2 

6.2 

5.1 

5  1 

5.  1 

5.1 

4.9 

4.7 

4.0 

4.8 

4.8 



4.8 

.•••■•• 

4.7 

4.8 

4.8 

3.8 

3. 6 

4.9 

3.5 

3.5 

3.5 

4.7 

3.5 

3.4 

2.55 

2.3 



2.35 

2.25 

2.0 

2.3 


2.U5 

2.85 

2.6 

2.05 

1.75 

1.6 

1.9 

2.1 

2.1 

2.1 

2.25 
2.5 


4.25 

2.55 

2.  .35 

3.25 

3.3 

2.55 


2.0 


2.15 
2.55 
2.65 
2.65 
2  55 


2.75 1. ......' 

2. 8      

2.8    1 ' 

2.75    ' 

2.55    • 

2.3    ' i ' 

2.05 

2.15 

1.0 

2.3      : 

2.4      ! 

2.0    , '' ! 

1.4 

3.3 

2.9 

2.65 

2.55 

2.5 

2.55 

2.75 

2.9 

2.8 

2.8 
2.8 
2.8 


2. 
o 


1.9 
2.0 
2.0 
2.0 
2.0 


2.8 

2.0 

2.8 

1.9 

2.75 

1.8 

2.  (V5 

1.8 

2.6 

1.8 

2.6 

1.8 

2.5 

1.7 

2.5 

1.7 

2.5 

1.7 

2.85 

1.7 

2.75 

1.6 

2.75 

1.5 

2.76 

1.4 

2.75 

1.5 

2.7 

1.6 

2.7 

Oct.     Nov.     Dec. 


2.7 

1.6 

2.7 

1.6 

2.4 

I  6 

2.3 

1.6 

2.3 

1.6 

2.0 

1.65 

1.8 

1.45 

1.85 

1.4 

1.9 

1.4 

1.9 

1.5 

1.4 
1.4 
1.4 
1.4 
1.35 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.45 


65 

7 
7 
7 
6 


1.6 


1.6 
1.6 
1.5 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.6 

1.6 
1.6 
1.4 
1.4 
1.35 

1.3 
1.3 
1.15 
1.1 


1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.2 

1.15 

1.1 

1.1 

1.1 
1.2 
1.2 
1.3 
1.3 


3.7 


1.2 

3.4 

1.2 

1.2 

1.2 

1.2 

1.3 

conditions  January  1  to  March  26  and  December  16-3L,  1905.  January  24,  gage  reader  estimates 
iter  effect  of  0.2  foot  due  to  ice;  channel  open  80  feet  wide  at  the  gage.  January  29,  channel 
»out  10  feet  wide  at  the  gage.  February  1,  river  frozen  over  at  the  gage.  Most  of  the  ice  went 
inc  the  week  of  March  20-26.  Decemljer  18,  rise  in  river  due  to  anchor  ice:  estimated  gage  height, 
During  frozen  period  gage  heights  are  to  the  surface  of  the  water  in  a  hole  cut  in  the  ice.  The 
ig  comparative  readings  were  taken: 


Date. 


1905. 

rj'21 

ry24 

J 

II 

18 

)er  18 

)er25 


Water 

Top  of 

Thickness 

surface. 

ic^. 

1 

of  ice. 

Feet. 

Feet. 

Feet.  ' 

4.9 

4.9 

0.2 

4.7 

4.7 

.8 

4.5 

4.1 

.9 

4.0 

4.2 

1.0 

3.8 

3.8 

1  0 

3  7 

3  7 

.25 

3.4 

3.4 

.3 
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f)aily  g(u,e  height,  in  feet,  of  Kennehtc.  River  at  The  Forks— Continwd. 


Day. 

.Ian.      Feb, 

i 

1 

Mar. 

Apr. 

1  May. 

1 

1 
1 

June. 

1  July. 

Aug. 

Sept. 

1 

Oct. 

Nov. 

Dec 

1906.« 

1 

..1 



,    3.45 

4.8 

1     4.3 

3.9 

'    3.3 

1.6 

l.Oi 

0.8 

o 

1 



t     4.25 

5.4 

5  0 

3.9 

3.3  ; 

1.7 

.75 

.8 

3 

.1 4.7 

....... 

4.45 

5.2 

'    48 

3.95 

3.  15 

1.7     1 

1  0 

1.0 

4 

.  .  } 



!    4  45 

;    3.9 

4  6 

3.25 

3.0    ! 

1-7 

1.45 

1-4S 

5 

•  »,-••••••    >■•«■*• 

....... 

1     4.65 

1 

50 

1     4.9 

3.6 

2  75 

1.7     1 

1.3 

1.8 

6 

..'      2.9   

,     4.75 
i     4  55 

605 
6.2 

4.7 
!     4.65 

3.7 
3.3 

2.7 
2  7 

1.6 
1.6     1 

1.3 
1  -25 

1.8S 

7 

2.4 

8 

'    3.8 

5  85 

'     47 

3.1 

27 

1.6 

1.3 

9... 

.., 

4.3 

3.85 

4  9 

1     47 

3.75 

27     • 

1  6     1 

1.3 

10 

4.7 

5  1 
!    GO 

4  95 

50 

4.9 
4.75 

2.9 
2  8 

1.8 
2  6 

2  25 
2  9 

l.f. 
1.55 

U 

12 

. 

1     40 

5.1 

4.8 

2.8 

2.5    1 

3.35  : 

1.6 

3.5 

13 

1.8    

;     4.05 

4.7 

4  65 

2.75 

2.65  ' 

2  f»5  1 

1.6 

14 

.  1 1 

2.2 

4  5 

4.35 

4.15 

2.7 

2.6 

1.75 

1.1 

15 

_  _i 1 

1              , 

_ 

2  3 

4  4 

4.7 

4.1 

3.4 

2.6    1 

.9 

1-0 

16. . . .-. 

1              1 
.  .1 1 

4.5 

3.9 

4  8 

4.25 

3.95 

3.15 

2  55  1 

1  1     1 

.  7 

17 

..1 1      5.5  1 

5  15 

5.95 

3.95 

3.65 

3.0 

2.5 

1.2    ! 

.6 

18 

1 

5  95 

r»9 

4.36 

3.4 

2.95 

2.35 

12     , 

.6 

Itt 

.  .1 1 

4  75 

0  5 

4  65 

3.15 

2  8 

2.3 

1.4.5  1 

.95 

20 

..        2.7    

3. 35 
3.25 

«  4 
1    .M 

4.rk5 
4  65 

2.85 
2.75 

2.75 
2.7 

l.f.5  ' 
1  4 

1.75  1 
2.0     , 

.75 
1.0 

21 

1              1 
..1 ' 



3-0 

22 

1 

3.4 

1         *•    " 

4.7 

2.75 

2.7 

1.35  ' 

2.2     1 

1.4 

ii 

' 

1 

ft  3.  45 

1     5  9 

4  65 

2.7 

2.85 

1.4    , 

2  2 

1.45 

24 

..' '       4.f>' 

4.5  . 

3.3 

(i  75 

3  8 

2  55 

'    2  9 

1.4   ! 

2  3 

1.4 

25 

1 
■■; ! 1 

1 

3.0 

(i  4 

1.9 

3.1 

2.8 

1.4    1 

^as 

.85 

2ti 

1            '            1 
1 

1 

3  0 

1 
5  0 

2.15 

3.8 

28 

14 

2.85 

27 

'           ;           1 

2  75 

1    <i05 

4  95 

3.4 

28 

1.4    1 

2  25  ' 

.7 

28 

- . ,      4.  li  1 

' 

2.7 

!    02 

4  6 

3  4 

3.35 

1.4    , 

2.0     1 

.7 

29 

1 

2  7 

1    5  95 

4  5 

3.7 

3.5 

1.4    1 

1.9    ! 

.8 

2.8 

30 

.  .1 1 

1 

3.15 

1     4.95 

3.75 

3.9 

3  4 

1.4    1 

1.5     1 

.8 

31 

!                               1                                1 

!                 I                  1 

2. 9 

1 

1     5  35 

3.9 

3.4 

1 

1.25 

1 

«  Ici'  condition.^  January  I  to  .\nril  20.  \90Ci,  when  Ice  went  out.  January  28  to  February  17,  Ice  jam 
1  iiiih*  long  c.xtj'iwloti  «Im>V»'  and  Ix'low  the  .station.  River  also  frozen  over  Decemljer  7  to  31,  1S06l 
dap'  ln'iphts  aiTccti  d  l>y  backwater  l>«»o«'ml)or  4  to  6.  During  frozen  period  gage  heights  are  to  sur- 
fac*>  of  wattr  in  a  hoi.-  tut  in  the  kf.    Tho  following  comparative  readings  were  taken: 


January  ♦•.. . 
January  l.i. . 
January  Lit. . 
January  2X.. 
Frhruary  M. . 
Frhruarv  10. 
February  17. 
February  J4. 
Fr-bruary  l^s. 
Mareh  U.".... 

March  LM 

.\prii  7 

.\pril  14 

December  12. 
Dect-nilx-r  21 . 
December  2(*. 


Date 


190«-.. 


Water 
surface. 


Feet. 
2  9 
1 
2 
4. 
4. 
4 
5 


Top  of 
Ice. 


Thicknem 
of  ice. 


Feet. 
2.9 
1.6 
2.6 


Feet. 


4.6 
4.28 
4.3 
4.5 

4 

2 

5 

0 


2.8 


4. 

4 

4 

5 

4. 

4. 

4. 

4 

I. 


6 

•* 

t 

7 

5 

6 

30 

3 

4 

8 


3.2     i 
2.8" ' I 


(') 


a9 

1.2 
1.5 
1.5 
1.5 
1.7 
1.5 
1.9 
1.9 
2.1 
2.5 


.4 

-9 

1.0 


'  lc«^  not  .safe. 
'•  r.iige  heights  .Vpril  2.i  t«>  .Vugust  9.  19(>>,  are  the  mejui  of  four  observed  gage  heights. 


FLOW    OF    KENNEBEC    BIVEK    AT    THE    FORKS. 


,SS. 

charge. 

b.'ighl. 

Dto- 

hu^. 

cbar^. 

he'lght. 

c£l^. 

Fffl. 

■"'i4 

Fr„. 

»;-* 

'^t 

F,rt. 

^r^. 

I.Ml 

.im 

till  table  Is  applicable  only  lor  apenHfliiiniwIconilitLoiu.  It  IsbAsptlon  14  diKhaTKi>  ^eoAuremenf 
I  during  iWI-liiUU.  It  is  w«U  dcDncd  hftwmn  rui;  brighls  0.9  foot  aiid  i  terx.  TheeiUnsion  above 
:  la  bawd  on  the  eitenaon  ot  the  area  aail  velocity  curves,  thn  latter  being  dutRnaluvd  by  mean* 
btea  based  on  Kutter's  (onnulu. 

Daili/  ditdiarge,  in  necond-ftet,  of  Kenndiec  River  <d  The  Forki. 


Day. 

May. 

,» 

... 

July. 

Is 

'[aio 

::| 

1 
•ii 

5,1G0 
4.BflO 

\l 
11 

4,0110 
M.TO) 

x.Tao 

3,470 

s:mo 

£,£00 

Is 
'■?* 

iiJSS 

Ang.  1 

Day. 

May. 

June. 

July- 

Aug. 

l«». 

4.760 

iS 

2,s§o 

2;  950 

a,s7ii 
alijo 

■i.VM 

2,  WW 

3,  no 

3,B8a 

im. 

i 
Ii 

7,340 

s;boo 

flIOTO 
fi',430 

Ii 

4' 930 

i 

S;SS 

!:S 
:g 

ouo 

i;f=S 

Sis 

iS 

£,3ID 

i 
Ii 

a,  MO 

3,880 
4,00) 

is 

4,430 
3,490 

i 

*;o 

':™ 

,300- 

'oso 

fl,l.W 
'l,OIW 

11 

■ii 

li 

133D 

2\m 

.m 

!i 

lis 

i 
1 

i^TTO 
6,DbO 

eoto 

IH 

r 

•o 

B30 

780 

340 

IW 

aso 

700 

; 

'iiin 

430 

un 
210 

990 

■s 

40 
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Monthly  dixchanje  of  Kennebec  River  at  The  Forks. 
[  Dniinagi^  Hn*a,  1.570  itquan*  milps.] 


Month. 


I'.iOl. 


Dischaiigir  in  second -fft-t. 


Maximum.    Minimum.      Moan. 


I 


I 


OcImIkT 

Novi'inlicr. . . . 


Manh 

Xpril 

May 

.lUlir'' 

J  Illy  '' 

.\UK'l«^l  '' 

Si'pti'irilH  r 

Octohrr 

NovciiiImt  l-l.'). 
DtTt'iiiUr  1!»  J? 


HK)2." 


K<'l»niar\  .■;  js. 

March..' 

\pnl 

Ma\ 


.\\\\w 

Inly 

Aiij;u.sf 

Si'ptfinlH  r". . . . 

Ortohrr 

N(t\«'iril.t  f. . . . 

|)i'('iIIi1m'I-  1     I'l. 


\|iril  ;i»  .Ui 

M:i\ 


Illl'f    . 

\lU."l.>t 


Si'|>ti'Mil«fr . 

( Mff.l.rr. 

.%■'■.  mil n  r . 


M.in-'-  _'•.  .;■ 

\l.ril.    . 

M.iv    

I'liii'.  .    .  . 

.iii;> 

\ii::"i-i 

>t  I'tcIlll'tT 

<  »it  .ii.i  r. 

Nii\  »-iii' 'i-r .    .  .    . 


\l.ril  i.ti  .m 
M.r. 

I  ll!!i'.  .  .  . 

I  I U  \ 

\ti:.'i;xr  . 
Sf|)i  cjii  ■  •!•:  . 
« )if  (i!.i  r.    . 
Ni>\  fin  111'," . 


\\n\.' 


I'.KM.'/ 


!'.<•.'!.' 


'*». 


2,470 
19,  HW 


I 


i5,:»o 

18,330  ' 
lti,810  I 
15,330  , 
9,775  ' 
8, 287  , 
2, 190 
1,935  < 
1,395  I 
2,470  : 


4,U:»  I 

5, 185  I 

12,li9U  - 

«,830  1 

7,070  I 

(>,090 

3,770  : 

2,470  , 

1,700 

706  ■ 

7ti5  I 


4.120 
S.220 
S.a'«) 
7.340 
5, 1 10 
4.425 
2.(120 
1.997  I 

i 

1.875  ! 
2.400  I 
0.700  I 

.^.sio 

2.935 

2.0iiO 

I.OIJO 

9S5 

7ti5 


3. 1S5 
12. ISO 

<i.  525 
4.  120  I 
2.9,V> 
.-^Ols  I 


I 


505 
l,ttjO 
1,815 


8?2 
,1,730 
.1,730 
4,425  I 
2,000 

1,2(}2 
985 
630  , 

2,470 


2,470  I 
2,0130 
1  757  ' 
1,750 
990 
3,470 
1,830 
1,490 
630 
565 
5651 

I 


1.060  I 

2.570  , 

4,840  I 

3,310  I 

910 

910  ! 

765  I 

835 


1,305 

985  ' 
1.645  I 
4,780  , 
2.980  ' 
'835  I 
835  ' 
695 
630 
r>30 


2.000 

3.185 

1.220 

1.875 

2.060 

800 

505 

.340 


Scc.- 
(»q. 


I,  WW 

l,«ll 
7,711 


3,277 

9.50;i 
9,598 
6,U50 
2,931 
1,634 
1,438 
1,009 
2,470 


2,910 
.1,25» 
N,349 
3,545 
4.275 
4,5tf3 
2,789 
1,895 
1,112 
684 
594 


2.291 
5.a'i0 
6.510 
5.11.52 
2.9ti6 
2.118 
1.564 
1.334 


1.591 

1.666 

4.330 

5. 408 

4,065 

2.067 

1.248 

864 

838 

717 


2.635 
7,442 
5,721 
4.297 
2.742 
1.614 
1.2W9 
633 


ft.  I 

milt 


1  (II 
0  .« 
4.91 


21  or 
♦i  a" 

6.11 

.T .««: 
1  87 
1.04 
0  91 
O.Ui 
1.57 


IV 
2- 1* 
5.:?:l 
2  3 
2  7; 
2. 9.J 

!.:> 

1. 21 
.71 

.4: 


A.U 
3  \i 
l.H 


1.01 
l.Oi 
2.7(i 
3.44 
2..% 
l.,12 

.7y 

.45 


l.f« 
4.74 
3.(V4 
2.74 
1.7.1 
1.0) 

.sn 

.411 


■  IJi\'i-  irM/.'.-i  i;i!,ii.ii\   1  III  .M;ii»h  1  .irnl  Di'ti-itilu'r  2H  31,  1902. 

'■  .Ml  (It  or  ll•s^  rriui  1-  |»i<)t>.jl'l.\  cau.N"'!!  in  f  hf  valiH's  uf  Juno  to  .\iigU8t,  1902,  by  groat  flu 
T'iviT  stMil'-.     MT  •l<M'i  ij)ti<iri  oi  .•"•t.itmii  (p.  ;{4 

'  Iii\  •  r  lii>/<r;  l.iiiii.ii  V  I  t.i  Ki  lii  ii;ii  y  L' arni  I)»'0'irilnT  h>-31,  1903. 
"  l;i'.  i  r  ii"'/<'ii  l.iiiiiir>   I  l<i  .\j>r!l  •».  .iii<l  hcjciulMT  4:<1.  1904. 
«' he  riiinliiiiiii^  .l.ii!H;iry  1  tu  .Nt.iplj  Jt)  aini  |)('<-«M;ih('r  16-31.  1905. 
/  k'i-»«uujitii»ii>  .laiMJary  1  to  .Vpril  lu  ukI  i)i>oeml>or  4-31,  1906. 
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KENNEBEC   RIVER    NEAR    NORTH    ANSON. 

This  station  was  established  October  18,  1901,  by  N.  C.  Grover.  It 
is  located  1  ^  miles  east  of  North  Anson  and  about  1  mile  above  the 
noLOuth  of  Carrabassett  River. 

The  channel  is  straight  for  500  feet  above  and  1,000  feet  below  the 
station  and  has  a  width  of  about  350  feet,  broken  by  one  pier.  The 
current  is  sw^ft  at  high  stages  and  moderately  rapid  at  low  stages, 
except  near  th?  left  bank.  The  right  bank  is  high  and  rocky.  The 
left  bank  is  comparatively  low  and  subject  to  overflow  at  the  time  of 
highest  water.  The  bed  of  the  stream  is  rocky,  with  sand  over  a  por- 
tion of  the  section,  and  is  permanent. 

Discharge  measurements  are  made  from  the  wooden  highway  bridge 
across  the  Kennebec,  known  locally  as  Patterson  Bridge.  The  initial 
point  for  soundings  is  on  the  left  bank,  at  the  outside  of  the  end  post 
of  the  center  truss  of  the  bridge.  Low-water  measurements  are  made 
from  a  boat  about  1,000  feet  below  the  station  at  a  section  where 
there  is  a  better  distribution  of  current. 

Numerous  measurements  under  ice  cover  have  been  made  at  this 
station  at  a  section  about  500  feet  below  the  bridge,  and  a  rating 
curve  has  been  constructed  for  such  conditions.  Further  details  of 
winter  measurements  at  this  point  and  of  rating  curve  used  are  given 
in  Water-Supply  Paper  No.  187. 

Considerable  fluctuations  in  the  gage  heights  at  this  station  occur 
from  about  May  1  to  July  31,  owing  to  the  regulation  of  the  flow  at 
Indian  Pond  dam  for  log-driving  purposes.  These  fluctuations  are, 
however,  less  marked  than  those  at  The  Forks.  The  daily  discharge 
during  this  period  for  the  years  1904  and  1905,  as  given  below,  is  a 
mean  of  the  discharges  corresponding  to  gage  heights  of  the  high  and 
low  daily  periods,  each  period  being  considered  as  lasting  twelve 
^ours. 

All  estimates  previously  published  have  been  revised. 

Gage  readings  are  made  twice  each  day  by  Mrs.  C.  S.  Benjamin,  the 
oil  collector  at  the  bridge.  There  are  three  gages — one,  for  ordinary 
tages,  is  a  vertical  rod  fastened  to  the  bridge  pier;  another,  for  high- 
irater  observations,  is  a  vertical  rod  attached  to  the  right  abutment; 
■he  third,  for  low-water  stages,  is  a  standard  chain  gage  attached  to 
lie  wooden  truss  on  the  upstream  side  of  the  bridge.  The  length  of 
ihe  chain  January  9,  1906,  was  30.13  feet.  The  gage  datum  is  243.83 
eet  above  mean  sea  level,  as  determined  by  the  Kennebec  River  sur- 
rey of  1904  and  readjusted  in  1906.  The  datum  of  the  three  gages  is 
rhe  same  and  is  referred  to  bench  marks  as  follows:  (1)  A  copper  bolt 
n  a  bowlder  on  the  right  bank,  about  100  feet  above  the  bridge,  ele- 
jration  10.66  feet;  (2)  a  marked  point  on  the  bottom  chord  of  the 
bridge  near  the  chain  gage,  elevation  January  9,  1906,  24.81  feet. 
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Elevations  refer  to  the  datum  of  the  gage.     The  bridge  at  bench  mark 
2,  and  hence  the  bench  mark,  has  settled  about  0.3  foot  in  eighte^i 
montlis.     The  gage  has  been  corrected  several  times  by  level  during  ; 
this  period,  however,  and  it  is  believed  that  no  error  of  consequence  in  - 
the  gage  readings  has  resulted. 

The  monthly  means  as  given  herewith  for  open-channel  conditions  k 
for  discharges  greater  than  1,600  and  less  than  10,000  second-feot  are  I 
considered  to  be  within  5  per  cent  of  the  true  flow.  Outside  of  these  ' 
limits  the  error  may  be  somewhat  greater.  Monthly  means  of  flow 
xmder  ice  cover  are  considered  to  be  correct  within  10  per  cent,  except  " 
where  unsatisfactory  conditions  are  noted.  Daily  discharges  are  sub-  \ 
ject  to  much  larger  errors,  particularly  above  gage  height  8.0  feet  and 
below  2.0  feet  and  during  the  log-driving  period. 

Discharge  measurements  of  Kennebec  River  near  North  Anson.  \ 


Date. 


July  29. 


1902. 


Gage  height. 


1901. 
GctolHif  14. 
Octolx'r  18. 


1903. 

March  28 

May  27 

June  15 

June  U\ 

June  I(» 

July  17 

,\ugust  15 

ScpteinlxT  24. 
NovenilHT  0. . 


HUM. 
Jjiiuiary  27. 
Junujiry  28. 

Miiifh  2 

Man'h  4 


To  wa- 
ter sur- 
face. 

To  bot- 
tom of 
ice. 

Feet. 
3.20 

Feet. 

3.00 

4.55 

6.50 
3.25 

0.80 

4.90 

4.38 

3.25 

3.78 

2.85 

2.00 

3.40  I 

3.40  ' 

3.55  ' 

3.(Wi  ' 


1.55 
1.55 
1.45 
1.5.=) 


Dis- 
charge. 


Sec.'ft. 
3.120 
2,460 


6. '220 


11,400 
3,130 

11,100 
0,740 
5.580 
2,9<iO 
4.000 
2.500 
l.'JOO 


749 
780 
529 
572 


Gage  height. 


Date. 


To  wa- 
ter sur- 
face. 


'                 1904.              I  Feet. 

June  10 6.00 

tJuiy26 '  2.94 

AugustSO '  3.43 

I  1 

'  1905.  , 

I  February  9 5.27 

!  February  9 '  r.32 

!  AprillO I  «.26 

iJuly20 1  3.72 

I  Octol)cr27 1  2.30 

'  1906.  I 

,  January9 3.58 

I  January  10 '  o.40 

'  January  10 3.5t» 

'  March  2 4.2») 

March3... 4.08 

'  March  30.. '  4.77 

MarchSO 4.80 

'  April  11 4.70 

April  11 4.70 

May  10 '  7.06 


To  bot- 
tom of 
ice. 


Dis* 
chaige. 


Feet.     '  Stc.-fi. 

%,m 

IK* 

3,2M 

I 

3.27  2,fl» 

3.32  2.M0 

5.000 

3,770 

i,ao 


2.o8 
2.22 
2.38 
2.43 
2.27 
2.tw 
2.70 
2.80 
2.80 


1.290 
1,120 
l.UO 
1.5» 
1.380 
1.600 
1.660 
1.660 
1.710 
11.7W 


DuiUj  gntje  he'ujhl,  In  fed,  of  Kennebec  River  near  North  Ajison. 


3. 
4. 

5. 

0. 

7. 

8. 

9. 
10. 
II. 
12. 
13. 
14. 
15. 
10. 


J>av. 


liJOl." 


<)<t. 


Nov. 


3.0 

3.0 

2.85 

3.1 

3.0 

2.9 

2.7 

2.5 

2.55 

2.55 

2.. 35 

2.5 

2.55 

2.85 

2.75 

2.75 


Dec. 


4.9 
5.0 
5.3 


17. 
18. 
l.». 
20. 
21. 
22. 
2.3! 
24. 
25. 
2(). 
27. 
2S. 
29. 
30. 
31. 


Day. 


1901. 


Oct.    '   Nov 


2.45 

2.3 

2.25 

2.2 

2.55 

2.85 

2.8 

2.7 

2.7 

2.7 

2.75 

2.9 


Dpc. 


2.7 

2.7 

2.7 

2.7 

2.7 

2.85 

2.75 

2.5 

2.7 

2.7 

2.8 

4.55 

5.15 

5.0 


a  River  frozen  November  2S  to  De«iin\)ei  ^v,  \^\. 
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aily  gage  height,  in  Jut.  nf  Kemubee  River  luar  North  An«em— Continuad. 

.    July.    Aug.    Sept.     On.     Nov.    Der. 


3.1 

3.01  ' 

3.8S  

*.0S' 

siKi;::::; 

3.M    

a  ::::;: 

i:!J:::::: 

3.UJ. .."..: 

I.»!    1.9 

iT  :::::: 

3.0 

Si, 

3.U 

::?: 

3.1S 
3.U 

ii> 

2.0 
1.05 
2.«* 
2.08 

i..- 

7.  OS 

aim 

S;S 

2.  OS 

■  foKn"»: 


697— IBR  198—07— 
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J^r.J.  :<::  v  r"v.  ••■  *V^-*  •»'' AVfirufcrr  i?urr  iwar  Xorih  Anson — ContinuetJ 


±— 


Mat.      Apr.     May.    June.    Jiily.     Aug.     Sept.      Oct.     N>v. 


4  - 


;  -  4 


J4. 

*  *    . 

•II 


.-    vV  .^ 


Uv 


«   .V  '.» 


4 


i  2,^ 
iy 

» '.  S5 

•^  S 

4  V 

4  4 

4  ■■» 

^  rJi 

4  2,1 

•I  1 
.■*.  jk 
4  15 
■I  S 
a6 

,\9 
1.0 

n  o 

:  ivi 

V'.45 


9  4o 
\  ro 

9  A 
S4 

M 

9. 2% 

7  0 

.\  .V 

,*>  .*» 

4  \* 


*r»S  

S  '6  

S  7  

•      ■  d  .... 

7  25  .... 


4 

15 

05 


V  1 


5lO 

3.4 

5.7    ; 

:i(i3     ■■ 

4.5 

3.4 

&05 

2.W  . 

4.2 

3.65 

4.5.5 

2  7.^ 

4  4 

4.2 

3.ft5 

2  75  . 

4.7 

4.65 

3.S 

2  75 

4  8 

4.25 

3-4 

oii       -4 

4.1 

4.0 

3  15 

;l  ;.5 

4  5 

3.8 

3.0 

li  45 

3.6 

3.6 

2  •<> 

A  ^.  ...  . 

3.45 

3.45 

2.95 

I>  15 

3  25 

3.  15 

3.  15 

■i  J      ..     . 

3  3 

3.2 

3.  .^'> 

.1.  » 

3.9 

3.  15 

3.7 

:\  15 

3  5 

3.  15 

.TS 

.1..: 

:i.4 

3.45 

3.  75 

f-     1  • 
.V  i.I 

3.95 

3.95 

:t.  75 

.1.  !5    ;  ■■ 

4.9 

3.9 

3  9 

4  5 

3.4 

3.  75 

:?  15 

3  A5 

3.2 

3.3 

:?.'ii 

3.R5 

3  0 

3  25 

2% 

4  2 

2.9 

3  2 

A  •,» 

3.7 

3.05 

4  7 

.-.  4 

3.8 

3-0 

4  ^ 

.1  2 

3.0 

3.05 

4  55 

:<  2'»      i 

3.0 

3.3 

4.2 

.•?  !5 

^85 

3.8 

3.75 

■?  2 

2.95 

3.8 

4  15 

:j  -2 

3.25 

3.8 

4  2 

.%  .55 

3.5 

4.0 

3.5 

5  1 

3.4 

il     1 

3.  3 

5  75 

3.4 

1 

3  2 

. . .          ■  "• 

Z95 

3.25  ': 

2.3 

2  2 

3.45 

3-2 

2.3 

S2^  

4.15 

^95 

2.3 

2  15 

3.45 

2.95 

2  3 

2  :i 

3.3 

3.1 

1 

2.3 

-■»  •> 

3.2 

3.05 

2.25 

2  3 

3.3 

2.95 

2  1 

2^      . 

3.35 

2.9 

2.1 

I'i 

3.4 

Z75 

2.  1 

2  3      ri 

3.35 

2.75 

2.1 

2.  >5 

3.35 

2.65 

2.1 

2  35      . 

3.3 

255 

2.1 

2  2     .. 

3.3 

2.6 

2.05 

0  ■» 

3.4 

XS 

2.0 

225 

3.45 

2.55 

2.0 

22 

*  r»v:r:v.;:  fr- ■.'■!:  s-  :!.<.»:..  '.'.••4.  etc-  '^•aliUtrs  an*  !■>  th»»  Nvttoin  of  the  ioe. 


in 


'  ■  ^.t  Ih.i  K. 


-r  fr. 
n  In  2  5  f. 
'  Iiv  !  '.» i'  •  r  ti;  -.k. 
/■  h--  0.  ;.'.  f'-t  il:.ik. 
ff  Ii-.-  1  N.".  f. 't  Th.ok. 
A  liiv.  r  o.»  .r  ■  I  :iH  . 

•  1.-.  2  4f.  ■  r  W-.kk. 

•  h-..  II  f.  f. ,.  .t  tJi:(  K. 
*I.-.- J.7f. -1  Tl-.k. 


i  If  «!.'.<  f-..,T  rh;.  k 
"i  I<-.-  J  J  f. .  t  t:i..  k. 

'■;  Ii-»-  !.s  f.  .  T  tfnK 


.* 


I  ;i  r  •:.!  rv  1  tn  j  hour  Mun'h  27.  HJ(W>.  whr»n  river  was  probably  dear  of  ice.   Also  icr  wr  > 

i:  tti.  rivt  r  '■•  ;:ip  friv.t^n  with  the  t^xcvption  of  channels  in  each  span   whk-t  «■'* 

[i-.ntith.    <;;ip-  h.ijrhts  December  18.  22.  and  28  nmitMHU-  *ii^**\". 


f-  l:.\>  r  f!"; 

11". .  -     1  '      .     .  .  .       • .  .      .  ..-      .  .  .  ■    .  -    ...p,     ..  - ,..._..      .  . —  -  ,. -  ■■.— -    ..a    ^«M.a.i     7-1  m  II,    1»  IZH.XI    ' 

i.rM'.iMv  «.y.«  ■   ■\".v\z:^  \\w  wh-'l'-  ii-.ntith.    <'i;ip'  hnjrhts  December  18,  22,  and  28  proltablv  ^flKtr 
l.:i(k  w.it'  r  f:":".  .i:  i.li".'-  u-* .     In:riTig  frozen  |K>rioil  page  heists  are  to  the  bottom  of  the  ifr 

7<  If.>  J.'.  ff'.t  th,, ■< 
7  1c-  0.4  foot  thick. 
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ly  gage  heighty  in  feet,  of  Kennebec  River  near  North  Anson — Continued. 


Jan. 


^3  6 


Feb.  ,  Mar. 


6  3.0    e2. 4 


6  3  2    /2.8 


'3  4 


6.8 
6.9 


7. 
8. 


9 
45 


8  95 


2.5 


2.5 
2.4 
2.2 


2.2 


2.2 


2  2 


2.5 


Apr.  ;  May. 


4.9 
4.65 
4  5 
4  3 
4  3 

i35 
4.95 
4  65 
4  7 
4  75 

4  4 
4  95 
4  7 
4  9 

4  95 


June. 


July.     Aug.     Sept. 


24     

2. 3       2  3        2. 4 


2  7 


2.8 


2.8 


2.51 

21, 

2  3 

10.0 

9.5 

1.9. 

1 

1 

2.0 

8.05 
6.85 

* 

7.2 

7.85 

. 

2.5 

2.2 

7.2 

6.15 

■ 

5. 85 

3.9    . 

1 
1 

2.2 

4.5 
5.25 

2.6 
2.7 

5.35 

1     5.55 

6.3 

7.1 

7.75 

8.25 

7.4 

8.0 

7.5 

6  8 

6.4 

7.25 

9.2 

7.7 

6.75 

6.8 

7.0 

6.5 
6.8 
7.7 
8  05 
7.35 

7.55 
7.36 

6.35 

6.9 

6.2 


5.9 

5.85 

6.8 

5.1 

5.0 

5.25 

6.75 

7.46 

7.1 

6.2 

6.15 
5.76 
6  16 
6.15 
4.76 

6  0 

4.36 

4.46 

4.6 

4.85 

4.36 
4.4  ' 

4.4 

4  75 
3.6 


3.46 

3.35 

3.65 

3.6 

3.4 

3.2 

3.05 

3.05 

2.95 

2.95 

3.15 

2.7 

2.4 

2.7 

3.36 

3.2 


,    6.5 

3.76 

6.05 

4.96 

7.8 

4.96 

6.95 

4.65 

7.35 

4.65 

6.96 

i45 

4.65 

4.86 

4.7 

4.65 

4.3 

4.56 

4.7 

4.76 

4  6 

3.8 

5  06 
5.06 
4.9 
4.6 

4.26 
4  0 
4.26 
4.16 
4.2 

4.16 
4  6 
4.66 
4  66 
5.06 

4  6 

4  6 

3.75 

3.66 

3.6 

3.7 


2.66 

2.4 

2.7 

2.76 

2.76 

2.86 

2.8 

2.7 

2.6 

2.5 

2  35 

2.35 

2.3 

2.3 

2.3 


3.75 

4.05 

3.8 

3.95 

3.7 

3.8 

3.8 

3.85 

3.7 

3.76 

3.4 

3.66 

3.36 

3.66 

3.3 

3.6 

3.3 

3.6 

4.0 

3.6 

3.6 

3.65 

3.66 

3.3 

3.6 

3.5 

3.66 

3.45 

3.8 

3.3 

3.8 

3.2 

3.7 

3.2 

3.66 

3.2 

3.6 

3.2 

3.66 

3.2 

3.66 

3.1 

3.5 

3.0 

3.5 

2.85 

3.5 

3.0 

3.7 

2.95 

3.5 

2.9 

3.7 

2.86 

4.05 

2.86 

4.3 

2.86 

4.3 

2.8 

4.1 

Oct. 


2.1 

2.06 

2.1 

1.95 

1.9 

1.9 

1.9 

2.0 

1.96 

2.0 

2.05 

2.26 

2.2 

2.26 

2.3 

2.2 


2.9 

2.86 

2.75 

2.7 

2.65 

2.7 

2.8 

2.86 

2.86 

4.8 

i86 

4.6 

3.9 

3.45 

3.06 

3.0 

2.7 

2.86 

2.85 

2.96 

3.46 

3.66 

3.7 

iO 

il6 


2.15 

2.4 

2.8 

2.1 

1.95 

2.1 
2.0 
2.0 
2.1 
2.1 


3.2 

3.25 

3.36 

3.06 

2.96 

2.76 

2.75 

2.4 

2.66 

2.8 

3.05 

3.2 

3.2 

3.15 

3.0 


rf  Ice  0.7  foot  thick. 
'  Ice  2.3  feet  thick. 


/  Ice  2.5  fe^t  thick. 
(7  Ice  1  foot  thick. 


Dec. 


0  2.8 


rf2.7 


d4.9 


2.16 

2.3 

2.46 

i;4.7 

2.7 

2.95 



3.5    ; 

2.7 

3.3    ! 

i3 

3.1     ' 

3. 35 

3.4 

4.2 

3.3 

4.16 

3.1     : 

4.a'» 

3.1 

4.0 

3.1     i 

3.8 

3.26  ' 

3.6 


3.1 


3.3 


5.25 

2.9 

6.1 

2.9 

i75 

2.75 

4.45 

2.6 

4.1 

2.66  ; 

3.2 

3.6 

' 

0.6  foot  thick. 
2.4  fe^t  thick. 
2.7  feet  thick. 

Vn  error  in  gage  heights  June  17  to  December  31, 1906,  was  dliicovered  after  the  manuscript 
per  was  sent  to  the  printer.    Gage  height:*  as  published  above  for  this  period  are  0. 36  foot 
The  monthly  discharge,  however,  as  given  on  p.  ^8,  has  been  correctecf  and  gives  the  true 
river. 

rozen  Januarv  1  to  April  17,  1906;  clear  of  ice  the  evening  of  April  18;  frozen  over  December 
Backwater  due  to  anchor  ice  during  Deceml)er.  Qage  readings  during  the  frozen  season, 
the  bottom  of  the  ice.    The  thickness  of  ice  was  measured  as  follows: 


)ate. 


1906. 


I,  10. 


Date. 


1906. 

February  17 

February  24 

March  2.  4.8,  13... 

March  17.20 

March  24.  27,  29,  30 

April  3,  7 

Apnl  11 

AprU  14 

December  5 , 


Thick- 

ness. 

Feet. 

1.9 

1.8 

2.0 

2.1 

2.3 

2.1 

2.0 

1.9 

.4 

Date. 


Thick- 
ness. 


1906.                    i  Feet. 

December  6 0.6 

December  7 .7 

December  8 ■  .8 

December  9 '  1.0 

Decemberl2 i  1.2 

Decembers 1.4 

December  23 1.4 

December30 ■  1.5 


\ 
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WATER   RESOURCES   OF    KENNEBEC    RIVER   BASIN 


Rattntj  tnhfes/or  Kennebfc  River  near  North  Annon. 

orTOBKR  20.  1901,  TO  DECEMBER  31.  1903.8 


I   hiMght. 

I 

Fffi.  . 
I        1.40 
1.50 

'      I.  r.0 

'        1.70 

'      1.  so 
'      l.w 

2.00 
J.  10 
•-'.  20 
2.  30 
2.40 
2.  50 
2.  JIO 
2.  /O 
2.  W) 
2.  <Ml 


Dis- 

(•age 
height. 

Dis- 

charge. 

charge. 

1    Stc.-ft. 

Feet. 

Sec.-ff. 

(M) 

3.10 

2.7H5 

7iiO 

a20 

2.960 

840 

3.30 

3.140 

W30 

3.40 

'      3.330 

1.020 

3.50 

3.520 

1.110 

IfiO 

3.720 

1.205 

3.70 

S.ttS.-) 

i.:no 

3.K0 

4.140 

1.430 

aw) 

4.3(\0 

1       I..V0 

4.00 

4.5UO 

1.700 

4.10 

4.825 

1. 840 

4.20 

5.0fiO 

I.  WO 

4.30 

5.300 

2.140 

4.40 

5.545 

2.2?J0 

4.50 

5.  7P0 

2. 4.-1O 

4.  (-4) 

r..035 

2.»il.'» 

4.70 

ti.2K5 

Gage 
height. 

Dis- 
charge. 1 

ftage 
height. 

D 
chd 

Feet. 

Sec.-ft. 

Feet. 

Sfi. 

4.80 

6.535 

9.00 

i»:.. 

4.90 

(■•.71»0 

}v20 

Iri. 

5lOO 

7.050 

&40 

17. 

5l20 

7.570 

Kt50 

IS. 

&40 

8.ogo 

ii.fiO 

19. 

^f» 

8.fi30 

aoo 

20. 

&80 

9.170 

9.50 

22. 

&00 

9,730 

laoo   ' 

24! 

a2o 

10.300    , 

laso 

26. 

a4o 

10.880 

11.00 

2S. 

afio 

11.480 

11.. "50 

31. 

a80 

12.010    ' 

12.00 

33. 

7.00 

12,720 

12.50 

3.-.. 

7.20 

13.370    ' 

laoo 

••^i. 

7.40 

14.050    , 

1100 

4.n. 

7.60 

14.750    ' 

1.S.0O 

4«*. 

7.  so 

1,S470 

1 

.I.VM  ARY  1.  1904.  TO  DECEMBER  31.  I90J-..'» 


l.<0 

W>0 

.\50 

3.355 

5.10 

7.053 

7.40 

13. 

2.  (M) 

l.(WO 

aro 

.3.551 

5l20 

7,316 

7.  to 

14. 

2.  10 

1.1S2 

3.70 

3.752    , 

5l30 

;.587 

7.  SO 

15. 

•.'.  20 

1.294 

aso 

3.958 

5l40 

.      7.8S8 

8.00 

lii. 

?.  :U) 

1.415 

a'.K) 

4.HJ9    ' 

5l50 

,      8.136 

8. -20 

hi. 

.'.  AO 

l..'>44 

4.00 

4.  .385    1 

5l60 

8.415 

8.40 

17, 

J.  .v» 

l.»W1     ' 

4.10 

4.fi0l>    , 

Sl70 

8.700 

8.  to 

IS. 

2.  U^ 

1..K22 

4.20 

4.S32    , 

5l80 

8.984 

8.80 

19. 

J.  70 

i.«»:o 

4.  .30 

,5.0»i2 

5l90 

9.274 

9.00 

19, 

J.  so 

2. 124 

4.40 

5.297 

aoo 

9.565 

9.50 

21. 

2.  [-0 

2. 2S4 

4.50 

5.5:m\   . 

a20 

10,130    , 

laoo 

24. 

X  (H) 

2. 4r)0 

4.Ji0 

h.liM    , 

a40 

,    10.710 

laso 

2»i. 

A   10 

2.(V21 

4.70 

ti.02ti    , 

aeo 

11.310 

11.00 

28. 

:vjo 

2. 7i»7 

4.  HO 

•>.277 

a80 

11.020 

:{  M) 

2.07S 

4.90 

fi..T32 

7.00 

12.550 

:;  10 

A.  1«.4 
1>1S('1L\U< 

:»io 

.xOO 

rt.790 

7.20 

13.200 

1 

1 

-E   I'M 
2.  :iO 

)ER  ICE  C 

1 
1.255 

OVER  ] 

KROM  1904 
2.075 

Tt>  IPOti.*- 
4.10     ' 

1.40 

a  20 

2, 

1..V) 

.')»:0 

2.40 

1.340 

a30 

.      2. 170 

4.20 

'<! 

1.1.0 

liTO 

2.  r.0 

1,430     i 

a  40 

2.265 

4.  .30 

3. 

1.70 

7.V1 

2.  »iO 

i.r.20    ; 

a.'io 

2.3eo 

4.40  ; 

3. 

l.so 

<«) 

2.  70 

l.iUO     , 

a60 

2.460 

4.  .10    , 

3. 

l.'iO 

'.M.-. 

2.  .SO 

1.700 

a  70 

2.  SCO 

4.10     1 

3. 

2.00 

1  (XH) 

2. 10 

1.7«.?0     ! 

a  so 

2.660 

, 

2.  10 

l.o*-.'. 

:i.(^> 

1 .  .s.*..^     " 

aro 

•2,7m 

1 

2.  Jit 

1.170 

.1  10 

l.OSO      1 

i 

4.00 

2,860 

1 

1  riiis  tiil.h-  is  upplicjihlt'  <inly  f«»r  ofwiwhannt'l  condition.*.  It  \s  baaed  nn  12  disci 
riii-nt.'i  iiujilr  iliinn^'  l'«)l  l'.«».{.     It  is  well  «lffnio<l  botwocn  gage  heights  2.0  feet  and  ."S.O  f< 

f»  I'h.N  t  jiMo  is  {ippi'cal.lr  only  f(tr  opoii-chanuol  conditions.  It  is  baaed  on  6  dischHrgn 
iiuiM*^  iliiring  l'.K)4-l'.'o'»  an<!  tlu"form  of  the  I'.iO.S  j'lirvc.    It  is  well  defined  l>etweon  gage 

ari'l .').()  fiM't . 


Ill 


f  This  tal'lf  i.^j  applical-l«-  f»nlv  f<»r  i«r  cover  roiidition.s.     it  is  based  on  13  dJs(*har{n 
Mclo  (liiriTiK  1004  l'.<o«i.     It  is  uvll  ilcfiiiod  lH'twc<-n  gage  heights  1.5  feet  and  3.4  feet.     C 


t(Uli('  liottom  of  thi-  in'. 


FLOW  OF  KENNEBEC  BIVEB  HEAR  HOBTH  AN80K. 
Datlt)  duehargt,  m  seamd-fttt,  of  Kennebec  River  near  .forth  An$tM. 

.   Uny.      JiuiB. 
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B.T70 

10, 6« 
11,360 

:;::::;::::::::;:;:;  t?;^ 

9,130 
«.«0 

Monthly  diwharge  of  Kemuher  Hirer  near  North  A7i»on. 

[DnJiufFP  ■»>.  3,711}  >qiure  mlleii.] 


n,91« 

8,2« 

t'mo 

7.430 

on. 

Di«li«gB  In  wcon 

-leet. 

Run-Oft. 

.„,. 

Hun. 

Bec.-tt.pBT 

■Sffi." 

imi.. 

i?S      1 

li     ; 
II     j 

3.m 
4g,otn          e 

!7,fl30               .I 

io,;«          ! 

1     1 

}',m 

i 

300 

518 
iW 
930 
800 
B70 

It,  MO 

38.230 
It, BOO 

G!7eo 

4.WB 

!78t 

S.S3 
E.2II 

G.ao 

i.S 

1.80 
1.3E 

I'S 

123 
2.01 
XOB 
I.U 

.711 

.». 

f^. 

1-? 

1803.  .■ 

^s 

.a 
.a 

'^f 

'  River  Irown  January  1 


2StoI>HieinbfT3l,  leoi. 
«  Msrth  22:  Ice  corn] Itl ana  I 
D  March  IS  and  DecembirZ 


4ft 


WATER   RKSOt'R(^ES  OF   KENNEBEC    RIVER    BASIK. 


Month! ij  ifUchanjr  of  Kmnehrc  Rivrr  near  Sorth  Anson — CVmtinued. 


Month. 


DiachaiiKe  in  aecond-feet. 
Maximum.!  Miniinuni.      Moan. 


S«v.-ft  \v 
M\.  niilf*. 


l<«»4.a 


Junuary 

Kolmiury. . . . 

Miin-h 

April   ... 

May 

hirii- 

July 

Anjrii^t 

Sopf  ••iiiUt.  . 
Octohrr. 
Nom-ujIkt.  .  . 


1  li»'  vr »r. 


.laniiJirv 

Fi'Jiniarv 

Man-J...' 

.\pril 

May 

.'lllir 

July 

.\umi^i    

S»'iit»'iiiiir. . .  . 
<><-titl'«'r .    . 
N<>\  iriiU  r.  .  .  . 

]>i-<i-|lil<iT  '   .      . 

Tin-  ^  i-.ir. 


.luiMi.try  .  . 
K«-liru.ir-  . 
M.iP-li 
\pr.: 
M;i> 

.1  11!m- 
S«-|itrII-lM:-. 

»)cti'l  1  r. .  . 
N«'\«-;  :'«T 
I  >.  «  I  :;  •  <r  . 


:'."».'•.'' 


:<Ntt.  J 


»15 

510 

015 

510 

1.700 

h\0 

24.470 

.    1.790 

27.  l» 

8.09) 

13.  too 

4.7H0 

8.480 

2.  MO 

ti.7i*0 

2.204 

7,053 

2.284 

8.700 

2.3rt7 

8.842 

2.047 

5.500 

i,7yo 

27.190 

510 

3.420 

2.075 

2.2l»5 

Itf.730 

21.730 

12.020 

9.370 

J.OW 

4,71»» 

2.8K7 

1.415 

2.3tS7 

3.9S0 

21.730 


2.7tl0 

1.430 

1.610 

24.030 

20.730 

14.0(y) 

(1.026 

4.277 

,T752 

n..*)32 

2.700 

2.810 

24.030 


1.85*5 
1.340 
5.0IU 
6.940 
5.230 
2.  .380 
1.544 
1.415 
990 
1.035 
1.430 

990 


liSO 
H20 
7,440 
14,220 
7.70:1 
5.244 
4.0M 

4.  aw 

.3.030 
2. 7W 

4.  o3ii 


2.rit>0 

2.070 

4,  HO 

10. 420 

7.043 
.=».4S3 
2.90ti 
l.llUl 
1.205 
1.349 
2.. MO 


915 
1.085 
1,000 
1.340 
9.700 
2,887 
2.700 
2. 367 
1.612 
1.415 
1.131 
1.479 

915 


4.2as 


1.680 
1.240 
1.2211 
7.130 
1,3,2.10 
7.100 
4.584 
3.0.'>7 
2.455 
2.9S2 
1.966 
2.032 


0  24" 

.2+ 

.il 

2  »JT 
5.10 
2  7*. 
l.v» 
l.¥> 
1.2* 
1.45 
l.(»!> 


l.tii 


.74 
1.47 
;i.74 

2  X! 

l.(M 
.71 
.4.1 
.4" 

1.51 


4. or 


.  I 


.A! 
.44 
.43 

2.55 
4.7.- 
2.54 
l.n 
l.OE 

i.«n 

.7( 


1.4 


:  K:\.  r  fr-'.  r.  '.iTi'i.irv  1  T<  v  pr.l  .» .i  !.<1  iMHfTnl'or  1  31.  1904:  rating  table  for  ice  cover  i: 
'■  U-\.r  fr.«/<:;  J;!!!!!.!--''.-  I  t..  M,in-h  L»7  mikI  l>«vemN'r  1-.31,  1905;  rating  table  for  ice  covei 
'  \  ii'j.H  i..r  tti-  l.•l•^r  li.ilf  ..f  l)»>i-.TMl'«r.  I'l).'..  ar»'  pr«»l»ably  too  large,  owing  to  biu'kwat 

'ML.v.-r  fr.'/.  II  '.ir.'i.ir)  1  i.>  \pril  l^^ai!'!  I>«-ci«TnlM»r  2-31.  1906;  rating  table  for  ice  cover  i 
IV. Ml  f..r  hni  iiil'i-r.  l.xn'..  an- proliaMv  tii(»  hifrli.  owiiijf  t(»  anchor  ice;  rating  table  forict'i 

KENNEBEC  RIVER  AT  WATERVILLE. 


¥ 


Ohscrvatiniis  of  the  ll«>\v  nf  Keiinobef-  River  at  Watorv 
Ihm'ii  made  hy  tlic  Il()lliii«i:sw(>rtli  ct  Whitney  Company  sii 
and  fiirni.<]i  tlic  lont^cst  set  of  coiitiinious  records  of  flow  of  t 
This  (•oiii|)any  iiiaiiiifactiin^s  inanila  paper  and  ground-wood 
phitc  pulp. 

Tlie  dam  i.s  of  timher  c  ribwork,  tlio  main  portion  having  i 
dowiLstrcam  face  witli  a  liorizontal  rivsi  about  5.75  feet  wid 
upstroam  slope  of  about  10°  from  the  horizontal.  The  ave 
vat  ion  t)f  the  erest  of  th(»  dam,  as  determined  by  levels  dur 
"■"OO,  was  1  \\).M  feet  above  the  11  ollinjjs worth  &  Whitney  d 


FLOW    OF    KENNEBEC   KIVER   AT    WATERVILLE. 
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53  feet  above  mean  sea  level,  according  to  the  Kennebec  datum 

corrected  by  levels  of  1906.     The  total  length  of  the  dam  is  800 

-Jeet,  which  includes  a  width  of  log  way  of  34  feet.     Flashboards  are 

■kept  on  the  dam  the  greater  part  of  the  time,  their  average  elevation 

"in  July,  1906,  being  123.73  feet  above  the  Hollingsworth  &  Whitney 

#  datum,  or  75:89  feet  above  mean  sea  level.     The  crest  of  the  dam  is 

I  in  fairly  good  condition.     The  leakage  has  never  been  measured, 

J  but  is  assumed  arbitrarily  as  100  second-feet.     The  water  which  flows 

J  in  the  canals  is  used  through  46  wheels,  most  of  which  have  been 

5  rated  at  Holyoke  under  practically  the  same  head,  the  average  head 

J  at  Waterville  being  about  23  feet.     Some  water  is  lost  through  the 

^  canal,  through  small  waste  gates,  and  over  wasteweirs.     A  small 

^amount,  estimated  at  100  second-feet,  is  used  for  washing  and  mill 

,  purposes. 

'  Methods  and  diagrams  for  estimating  the  flow  through  the  wheels 
and  over,  the  dam  were  developed  by  the  late  Sumner  Hollingsworth, 
engineer  for  the  company.  Observations  were  made  at  12  o'clock 
noon  of  each  day,  that  hour  having  been  chosen  after  investigation 
as  a  time  when  the  flow  is  least  affected  by  storage  of  dams  upstream 
and  as  giving  most  nearly  the  average  for  the  day.  When  the  flow 
of  the  river  is  less  than  about  3,500  second-feet  all  of  the  water  is 
nsed  through  the  wheels. 

The  values  of  flow  at  this  point  are  probably  in  error  from  10  to 

.  16  per  cent,  on  account  of  the  manner  in  which  the  flow  has  been 

i  computed  and  the  uncertainty  of  the  constants  used.     During  the 

'  four  or  five  years  preceding  January  1,  1906,  computations  are  in 

error  from  10  to  15  per  cent  where  the  flow  has  been  computed  with 

flashboards,  owing  to  the  assumption  that  the  top  of  the  boards  was 

at  elevation  124.0  feet  above  the  Hollingsworth  &  Whitney  datum, 

the  results  as  published  being  too  small. 

These  records  are  now  being  furnished  by  the  Hollingsworth  & 
Whitney  Company  through  the  courtesy  of  their  engineer,  James  L. 
Dean. 

Daily  discharge,  in  second-feel,  of  Kennebec  River  at  Waterville. 


Day. 

Jan.      Feb. 

Mar. 

Apr, 
3,.'»30 

May. 

June. 

July. 
17.355 

Aug. 

Sept.     Oct. 

Nov. 

Dec. 

1892.a 
1 

11.840 

, 

2 ' 

3 

4,730 
10.260 
19,100  i 
25,250  1 

22,980  i 

7,920  '  ..'   .   .1  26! 030 

1 

' '6,316" 

11,840 

1 

4       

; 

20.085 

1 1 L.     .. 

5   

1 

i 

1 

1 

C 

' 

8,950 

11,515 

1 

7 : 

8  ' 24,»» 

8.200 

•                                                1 

9   22.810  1 

9,660 

1 

10 

1 

1 

7,925 

r                                  1 

a  November  figures  are  for  1891.    The  closing  of  gates  at  Mooschead  Lake  is  said  to  have  caused  the 
.<:niall  discbarge  here  recorded. 
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WAPKR    KKSOURCES   OF    KKNNKBKC    lUVF.U    liA.^l.V. 


Ihiil  I  disrhnriji-.  in  stcoii'l-fnt,  of  Kfniubtr  Rirvrat  W'attitilU      «  "::ii 


1  >.«  V 


J. -in. 


I  I'll.      Mur.    '     Apr.       May.     Jiiru'.      I  illy.    ,  .\iitr.     S«'pT. 


1  y  »•  I 


L'l 
i-t 

l'."t  . 

J". 

■J' I 
•I— 

;■• 


s 

•I 

111 

n 
ij 
1.: 
II 
I'. 

ii. 

17 
In 
!'.» 
.''I 

■  >  I 
I  I 

—  » . 
-•I 


.  I 

!_■ 
i  ■ 
'  I 


i: 

Is 

!■• 

;l 
I  • 
■  ■ 

■»■. 


I  v.: 


I  v,> 


■  1 

(KK) 

J.  7'<1 

rj.'.>j2 

74. 4(iC.l 

14.7S2 

•..;f.2 

4.;i'.*i 

2.  nV% 

4.;:i.i 

2  •-'j 

•1 

71.7 

'J.  7:1 

A.  :>.!'.» 

m.\rj\ 

i;i.2ir. 

11.073 

4,410  ■ 

2.  747 

4.J"7 

4.-''S 

•) 

7!i.< 

J.  1«.2 

H).  (»•.»:> 

41.711 

;i.07«) 

♦i.  IkVi 

4. 374 

2.  7.V» 

4  147 

N  !»■-. 

■J 

r>\2 

.i.  K-,4 

7.vj() 

4li.  *VX\ 

•.>;<.:.  17 

ti.27:. 

4.2.>>  ' 

2,04;! 

3.  7.'.4 

7  sn 

■» 

:vn 

L^'^|■J 

w.  r,(is 

4«).7'i:t 

14.2-J() 

t>.3;i4 

4..3S«i  , 

2.1»0i) 

2.021 

7. '.'*»■ 

1 

s-M 

L».  7!H) 

Tl.  1117 

■,]f\.  I  Li; 

4.4S-2 

•VSIT  . 

3.?.i4  1 

2.  S.-.1 

•2,<^■f* 

•'  ■_'J7 

•1 

j-»^» 

L»,  77J 

7.J.'^< 

A2.  I'M 

.•..71»?> 

r,.4:»o 

4.21:1 

2.r.7i 

2   174 

-..  i>.* 

1 

7«i.'i 

•J.  .V.s 

l(»..KV«i 

w.-2i: 

r..ii7 

o.aoo. 

3. 7H1 

2.  410 

3. 1  r» 

2  "\i 

v> 

.Ml 

l.'.7Nl 

.'..  '.M.*i 

;«)..'.I7 

4.Mi7 

4.JfK)  ' 

3.72H 

2.  lit. 

0. 14> 

:;  :l  i 

•» 

•ir;; 

•i.'.HU 

;«.i.'.<77 

;t.  I'rj 

'i.  .'«)7 

:i..r« 

1.0:.-. 

2,  777 

•J    x.*s 

•  > 

J-21) 

.    . 

.'i.KHl 

fow'J 

3..sn 

2.  .■..■;i 



2  s.M 

•) 

.(I7X 

:<.:.s7 

•j.nf»7 

•».:i:j4 

:».()ni 

is.  204 

K.710 

l2.07.-i 

4.771 

J  .<L4 

•) 

.iK'. 

:<.4s.'> 

■J.'-l-Vl 

7.ii4s 

:U.J<iu 

1(..7.S0  . 

it.ssr* 

\.\  ti'A'. 

4..».'i7 

2. 'Us 

1 

.i>.'Al 

;i.77:) 

1».4J.! 

«i.(i7."i 

:12.(m4 

I7.:»:v. 

\*,ruM 

ll.jtwt 

4.:J44« 

'1 

..".K 

;<..".«is 

'J.tiJ^I 

'.».(••■'.*. 

;{4.Ji() 

17.:.42 

S,7.12 

0.21  Mi 

3.7ii« 

L  -  •'•  "•' 

•  1 
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FLOW    OF    KENHEBEC   BTVEE   AT    WATEHVILLE,  ' 

Monthly  dudurge  of  Ktnnebtc  River  at   WaUrvilU. 

IDraiDWe  iinui  4;I70  nqiure  mll»,] 
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MonthUj  discharge  of  Kennebec  River  at  WaicrvilU — Continued. 


Month. 


l^H. 


Dischargo  in  second-foet. 


Maximum.  Minimum.      Mean. 


Run-off. 


sq.  mile.      iDtr-- 


.lammry. 
Fobrimry 
March. .". 


April 
May. 

JllIH'. 


July 

.VugiHt 

Sopt^'inlMT. 

NovcnilxT. 
Dcci'inlxT. 


Th«'  v«'Hr. 


ISW. 


.ranuiiry . . . 
rohniary . . 
Man;li. .". . . 

April 

May 

Juiit' 

July 

Aujrust 

Scptoiiilx-r. 
OctolMT. . . 
Nov<'nilM>r. 
Dowuibor. 


The  Vfjir. 


1«<0(». 


January. . . 
Kol)riiMry . . 

Man-li 

April 

.Mny 

JllIU' 

July 

Vugu^t . . . . 
S<^pt«'inlM'r. 
OctolnT. . . 
\()\cmlMr. 
Dt'O'inl.M'r. 


'rh«'  voar. 


I'-Hil. 


J;tnu.ir\  . . . 
Fflinutrv. . 
Murcli.."... 
April...     . 
May 

JUIH- 

July 

AuiTn.-^t 

S<7)t<'nil»<'r. 
()ct»>l><'r . . . 
N')v«'iii!>«'r. 
J><'(n»T:ilM'r. 


riif  Vi  ;ir. 


l'.K)_'. 


Jaiiu.irv. . . 
FcbniMry . . 
Marcfi. . . . . 
.\pril. .   .  . 

.May 

J  uii  ^ 

July 

.\URU.st  .  .  . 

Si.  ptnnlxT. 
<)i'\.n\w'r . . . 
No\rnil«r. 


The  year. 


5.434 

I 
1.738 

3.213 

0.  "C 

u  •' 

4,387 

2.133 

3,402 

.:^7 

.<• 

27,432 

4,094  . 

11,287 

2.^ A 

7.r4 

52.119 

6,563  1 

29.833 

0.9h 

-•r 

3l».372 

14,611 

25,130 

.\SS 

*•.> 

14,341 

4,326  1 

9,083 

2.34 

it4 

5.464 

1,745 

3.908 

.917 

I'J- 

4.432 

913  1 

3,133 

.733 

.V 

5,443 

1,437  ! 

2,618 

.M3 

*^ 

15,319 

961 

4.047 

.947 

1  ^ 

10.037 

2.75S 

5,178 

1.21 

3.752 

1,723, 

2.620 

.M3 

1 

52,119 

913  \ 

}*.  ♦!».-> 

2.  a? 

r  ■:. 

2,757 

1,245 

2,357 

..-o2 

•A 

3,3(V2 

1,420 

2.363 

..vi3 

i        .> 

0,820 

1,960 

3,218 

.  754 

.N 

45,795 

6.017 

24,000 

5. 62 

«r 

41,756 

11,480 

21.303 

4.98 

5.74 

13.044 

5,673 

8,821 

2.06 

i       a» 

6,509 

2,500 

5,077 

1.19 

ir 

5,195 

1.089 

3.302 

.  <  f  3 

* 

2,635 

246 

1,854 

.434 

* 

1,969 

406 

1,274 

.29s 

.34 

4.109 

1.390 

2.252 

.  527 

* 

5,223 

747 

2,741 

.♦'41 

74 

45.724 

246 

6.547 

j             1..V1 
.  .W7 

J'V 

6,851 

656 

2.384 

M 

23,971 

1.615 

9,050 

2. 12 

la 

20.538 

4,373 

9,153 

2.14 

if 

62,291 

8,381 

28,473 

6.  A3 

7.41 

52,2ti8 

14,113 

28.272 

0.  fi2 

l.fS 

25,091 

5,015 

10,033 

2.35 

:m 

12,281 

2,344 

5,791 

1.3.1 

U" 

5.601 

1,016 

4.173 

.977 

Li; 

4.238 

1,635 

2,807 

.t>i7 

.'4 

4,190 

859 

3,065 

.71S 

.13 

17,  V» 

1,502 

6,376 

1.4»» 

!.* 

0,540 

1,895 

4.096 
9.473 

.9.*i9 

:  J 

(•2,291 

656 

.T..34 

4.040 

1,880 

3,176 

.743 

♦ 

3,000 

1,430 

2,489 

.583 

.f. 

13,340 

700 

4.805 

1.  l.T 

1.9 

70,590 

11.600 

41,130 

9.63 

ia:4 

30,570 

5,140 

15,169 

3.55 

4« 

15,250 

5,140 

8,235 

1.93 

IL- 

9,080 

2,810 

5,122 

1.20 

L» 

0.480 

1,840 

4,178 

.979 

L13 

4.7ro 

750 

2,821 

.WO 

.74 

o.oso 

670 

2,925 

.685 

.7^ 

3.710 

480 

2,403 

.  5«'.3 

.•J 

l.-.l.flOO 

170 

11.910  . 

2.79 

.v.. 

151,000 

170 

8.697  ' 

2.04 

r  ■* 

10,510 

1 

900 

3,856 

.903 

I'M 

4.S40 

!           2,100 

3,800 

.  l9W 

.m 

57,070 

11,790 

28,768 

6,73 

*     1 
1    i 

47,<^70 

13,430 

22,191 

5.19 

KTf 

34,410 

'           5,560 

16,873 

3.95 

ii' 

3.3.940 

8,400 

15,260 

3.57 

1* 

13,200 

1           4,500 

7,840 

1  83 

ill 

12.070 

,           1,860 

5,(»7 

1.18 

l> 

« ,;>iO 

1,590 

4,218 

•  «ff^S 

110 

24,980 

'           1,750 

5,255 

1.23 

LC 

8,020 

3,040 

4,517 

1.06 

1.1* 

0.930 

1           1,020 

4,346 

1.02 

11' 

:»7,9:o 

900 

10,165 

2.38 

r* 
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MonMy  dUtharge  of  Kenrubec  River  at  WatervilU — Continued. 


:.-tt.iw[  Dept: 

I.mlfo.       incbi 


1 

7«-„ 

3,(C5 

1 

■m 

.31* 

K.732 

lOff 

8,182 

l.*S    1           13.Cfl 

..» 

100 

B7S 

.■as 

■s 

3,«2 

ino 

JJW 

.w-j 

JH.IIO 

m 

«.a^ 

I.IU 

w.« 

*  IKt 

1  WJ 

SflM 

Til 

83 

S.Ml 

i'i» 

flit 

.483 

».i2n !           100 

4,MS 

l.lt 

13.  s; 

;w 

S7 

i,o;3 

!,M> 

»j,;«n 

.-#« 

■■■ 

m 

i,.i 

21  sa 

MOOSE   RIVER    NEAR    ROCKWOOD. 

station  was  established  September  7,  1902,  by  N.  C.  Grover. 
cated  4  miles  west  of  Kineo,  near  the  village  of  Rockwood  and 
I  from  the  mouth  of  the  river.  It  is  reached  by  steamer  or  row- 
-om  Kineo.  Water  is  stored  by  dams  at  the  outlets  of  several 
lakes  and  ponds  in  the  basin  above,  but  all  of  such  stored  wat«r 
1  for  log  driving.  The  stage  of  the  river  changes  very  slowly 
(97— IBK  188—07 5 
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after  the  end  of  the  log-driving  season.     Practically  all  of  the  land 
areas  in  this  basin  are  in  forest. 

The  channel  is  straight  above  and  below  the  station  and  is  about 
220  feet  wide  at  ordinary  stages.  The  banks  are  high  and  rocky; 
the  bed  of  the  stream  is  rocky  and  permanent;  the  current  is  swift 
at  high  and  medium  at  low  stages. 

Discharge  measurements  are  made  from  a  car  suspended  from  a 
steel  cable  or  by  wading  at  low  stages  a  short  distance  downstream. 
The  initial  point  for  soundings  is  on  the  right  bank  1  foot  from  a 
birch  tree,  to  which  the  cable  and  tag  line  are  fastened. 

Gage  readings  are  made  twice  each  day  by  Peter  Callaghan.  A 
standard  chain  gage  is  attached  to  trees  on  the  bank,  and  at  different 
times  temporary  staff  gages  have  been  placed  in  the  vicinity  of  the 
chain  gage  for  use  during  low  water  and  in  winter.  All  gages  are 
referred  to  the  following  bench  mark:  A  copper  bolt  in  a  bowlder  8 
feet  from  the  comer  of  the  house  of  Peter  Callaghan:  elevation,  14.58 
feet  above  the  datum  of  the  gages. 

Values  of  monthly  means,  as  given  below,  for  this  station  are  con- 
sidered to  be  within  5  per  cent  of  the  true  flow.  Daily  discharges  are 
liable  to  somewhat  larger  errors,  particularly  below  gage  height  1.7  feet. 

A  view  of  this  station  and  gage  is  shown  in  PI.  II,  A  (p.  26). 

Discharge  measurements  of  Moose  River  near  Rockwood. 


Date. 

Gage 
height. 

Fret. 
2.40 

Dis- 
charge. 

'"■&  ^ 

1,1(58  1 

1 

498  ' 
198  h 
17fi 

Date. 

Gage 
height. 

Feet. 
6.41 

Dis- 
chaiige. 

1902. 
Septcml)or  7 

19a5. 
May  21 

Sec.-ft. 
3.«0 

November  23 

3.90 

Jiilv  10 

3.58 

960 

1 

1 
;       2.73 

.vtisnist  14« 

2.02 

280 

1903. 

November  2  6 

1 .  5ti 

111 

June  7 

NovemlxT  10  * 

1.72 

161 

Septeml>er  15 

1       1.85 

1901*.. 
Novi  inb<>r  13 

1 
3.25 

November  21 

'       1.69 

765 

n  By  wading  200  f»»et  below  <'ablr.  ^  By  wading  ISO  feet  below  cable. 

Daily  gage  heujht,  in  feet,  of  Moose  Riier  near  Rockwood. 


Dav. 


Sept.       Oct.        Nov.       Dec'. 


1902."      . 
1 

n 

3 

4 

2.5 

5 

2.4 

f » 

2.4 

7 

2.4 

8 

2.4 

9 

2.4 

10 

2.5 

11 

2.5 

12 

2.  (J 

13 

2.6 

14 

2.75 

15 

2.85 

1« 

2.9 

3.r. 

4.0 

3.."> 

3.6 

4.<. 

3.5 

3.5 

4.5     ' 

3.5 

3.45 

4.4 

3.4 

3.4 

4.35  , 

3.4 

3.4 

4.3 

3.4 

3.4 

4.2    ' 

3.35 

3.5 

4.2    1 

3.25 

3.5 

4.05  I 

3.15 

3.45 

4.0    , 

3.1 

3.4 

3.9 

3.0 

3.4 

3.85 

2.95 

3.3 

3.8 

2.9 

3.3 

3.8 

2.9 

3.3 

3.8    1 

2.8 

3.3 

3.8    , 

2.8 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Dav 


1902. 


Sept.       Oct.       Nov.    '    Dec 


2.95 

2.9 

2.9 

3.1 

3.4 

3.7 

3.8 

3.8 

3.8 

3.75 

3.7 

3.7 

3.65 

3.6 


3.3 

3.9 

3.25 

3.9 

3.2 

3.9 

3.3 

3.9 

3.4 

3.9 

3.45 

3.9 

3.5 

3.9 

3.5 

3.9 

3.5 

3.85 

3.45 

3.8 

3.4 

3.75 

3.5 

3.7 

4.05 

3.65 

4.45 

3.6 

4.6 

1 

2.8 

2.8 

2.8 

2.8 

2.8 

2.85 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 


o  A  mjmher  of  1902  gage  heights,  as  previously  published,  vfore  8\\g,V\U>'  itvcxtot  and  have  been  corrected 
fn  the  above  table  to  agree  with  observer's  otifi^nal  TCCord. 
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Daily  gage  height,  in  feet,  of  Moose  River  near  Rock  wood — Continued. 


'• 

Jan. 

62.8 

Feb. 

Mar. 

Apr. 

May. 

5.65 

5.7 

5.55 

June. 

'July. 

1 

Aug. 

2.95 

2.9 

3.0 

2.9 

2.9 

2.8 

2.85 
2.7 
2.7 
2.6 

2.6 
2.6 
2.6 
2.5 
2.55 

2.4 

2.5 

2.4 

2.55 

2.ti5 

2.85 

2.75 

2.75 

2.6 

2.6 

2.4 

2.45 

2.25 

2.3 

2.1 

2.2 

2.4 
2.4 
2,4 
2.4 
-    2.3 

2.2 
2.2 
2,1 
2.1 
2.05 

2.1 
2.2 
2.2 
2.3 
2.4 

2.4 
2.4 
2.3 
2.3 
2.a5 

2.4 
2.  .55 
2.6 
2.6 
2.6 

2.6 

2.5 

2.4 

2.4 

2.35 

2.3 

Sept. 

2.2 

2.05 

2.1 

2.0 

2.1 

2.0 

2.05 

l.ft 

2.0 

1.85 

1.9 
1.8 
1.9 
1.8 
1.9 

1.7 
1.8 
1.7 
1.8 
1.65 

1.7 
1.6 
1.7 
1.6 
1.6 

1.5 
1.6 
1.5 
1.6 
1.45 

2.2 

2.25 

2.3 

2.45 

2.75 

2.95 

ao 
ao 

2.95 
Z9 

'2.9 

Z85 

2.8 

2.8 

2.85 

ai 
aa5 
a  4 
a6 
a  6 

atwi 
a7 
a  7 
a7 
a  85 

a  95 

41 
42 
42 
44 

Oct. 

Nov. 

Dec. 

a 

... 

6.95 

6.65 

6.55 

6.4 

6.55 

6.5 
6.55 
6.25 
..6.3 

1.5 
1.4 
1.5 
1.4 
1.5 

\:t 

1.4 
1.5 
1.4 

1.5 
1.4 
1.5 
1.4 
1.5 

1.4 

1.5 
1.4 

1.5 
1.4 
1.5 
1.4 
1.5 

1.5 

1.6 

1.5 

1.55 

1.4 

1.5 

46 

495 

5.0 

5.0 

495 

49 

48 

47 

455 

45 

44 

43 

43 

425 

415 

4  05 
a  95 

a9 
as 
a7 

a- 
a8 
a  9 

40 

a9 

a9 
a9 
a8 
a8 
a7 
a7 

1.5 
1.4 
1.5 
1.4 
1.5 

1.5 
1.6 
1.5 
1.6 
1.5 

1.65 

1.6 

1.7 

1.6 

1.7 

1.6 
1.7 
1.7 
1.8 
1.7 

1.8 
1.6 
1.7 
1.6 
1.7 

1.6 
1.6 
1.5 
1.6 
1.5 

^1.6 

.2.7 

2.8 

1 


1.5 

1.6 

2.7 



; 

1.6 

2.8 

■ 

1.6 

2.7 

■ 

1.5 

2.8 

' 

'    2.7 

1    2.6 

1    2.7 

2.6 

2.7 
2.6 
2.6 
2.5 
2.6 

2.5 
2.7 
2.6 

^■' 
2.6 

2.7 

2.55 

2.65 

2.6 

2.65 

2.5 

2.55 

2.4 

2.5 

2.45 

2.7 

a  9 
a  85 

40 
4.1 
4  0 

a  9 
a  75 
a  65 
a  5 
a  4 

a ;« 
a '25 
a  3 
a  25 
a  2 

a  1 

aa5 

2.9 

2.8 

2.6 

2.5 
2.4 
2.3 
2.3 
2.3 

2.3 

2.35 

2.4 

2.4 

2.4 

2.4 

1.6 

2.7 

'.'.'..'." 

1.5 

2.8 

1.6 

2.6 

6.1 

6.25 
6.15 
6.25 

1.55 

1.7 

1.6 

1.7 

6.1 
6.2 

6.15 

6.2 

5.85 

5.85 

5.7 

.*»  7 

1.6 

1.55 

1.3 

5.7 

1 

5.fy>  ;    5.45 
6.1     1    5.5 
6.4         5.4 
6.0         5.6 

7.15       5.4 
7.45  ,     5.5 
7.4         5.45 
7.4         5.5 
7.15       !*  a 



7.15 

a 

a  45 

6.8 

7.a5 

7.0 
7.2 

7.45 

7.3 

7.2 

7.15 

7.25 

7.9 

8.95 

9.0 

8.6 

8.0 

7.8 
7.8 
7. 55 
7.15 
a  95 

(>.  75 

6.5 

6.4 

6.2 

.5.9 

5.55 

5.35 

5.2 

495 

495 

485 

4.  .55 

4  5 
4  45 
4  15 
4  15 

4  45 
4  6 
4  85 
4  95 
49 

4  95 
.5. 15 
4  95 
4  7 
4.55 

4  :i5 

4  15 
4  0 
4  0 

■4.5.5' 
4 .55 
4  6 

45 

445 

445 

45 

41 

a65 

a6 
a5 
a5 
a4 

a4 
a3 
a3 
a2 
ai 

a  05 

ao 

ao 

ao 

ao 

ao 
2.9 
2.8 
2.8 
2.8 

'2.8 
2.8 
'2.8 
2.7 
2.7 

2.7 
2.7 
2.7 
2.6 
2.6 

2.6 

i 

2.5 

1                ! 

2.4 

2.4 

' 

2.4 

• 

2.4 

2.4 

, 

2.3 

2.25 

1.7 

a  05 
a  35 
a6 
a  75 
ao 

4.0 

4.05 

4.1 

4.1 

41 

42 
4  2 
4  2 
44 
4  6.5 

4  95 

5-2  ^ 
5.45 
.5.75 
6.1 

2,2 

...                                        •                                          ' 

1 

1 

1 

1                 » 

1 

1 

1 

. 

-•- 1 

d  1904  gage  heights  corrected  in  the  above  table  on  account  of  an  error  in  gage  datum  found 
05.    Hence  the  above  gage  heights  do  not  agree  with  those  previously  published, 
frozen  January  11  to  March  20  and  December  17-31.  1903. 
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\\  ATKK    KKSOriU'KS    OF    KKXXEBEC    UIVKK    BASIX. 
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"  i:i\ir  ini/ni  l:inii;iry  I  t«»   ^prilJ,  I'.tii.'.. 

''  N'MM'tiil-r  1 1  |h.  I'.m;..  ^Mi:.«  h<'iirhf  -  nmit  (•■•!,  owin^r  !•»  l»;irkwutcr,  »liii«  to  U.t». 

•■«i;i^'i'  rf.Kli-r  ripiirto.l  iioirr  lu.tr  Jhi-u-ip-  •luring'  lln'  u  inter  M-ason  19U6-4i,  with  thi-t-xi-i 
alung  tin-  lijiiik«<  «.f  till'  rivi-r.  5  or  1.  f«i't  frnm  tln'  piKi-.  Di.srhaiigip  affivted  by  aiM*hor  i 
1900.    Klvi.T  frozen  over  at  the  gag«  D»jct'inlx'r  7;  lee  0. 4  foot  thick  December  9. 1906. 


PLOW   OF   MOOSE   RIVKR   NEAR   ROCKWOOD.  68 

ngKMrJnrUooK  River  ntar  Rockwood  from  Septrmbrr  i,  190£,  lo  Drrtmbfr  SI,  IdOG." 


Mimthiy  disdtarge  of  Mongr.  Rirer  ntar  Rorkieood. 
[Draliuge  area.  f\M  square  milea.] 


!inl>er  1-13,17-30... 
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.31S 

1 1  In  Hsreh  20  nnd  DnymlH'r 


Iwr  frown  J«nuarj- 11  lo  Hsreh  20  nnd  Ddymlrr  17-.11.  lOR. 
ivrr  frn»n  January  I  to  .Aprf]  nxnil  Di-cpnilur  11-31.  IflM. 
Ivpr  hTin>n  Januari  I  tn  April  2.  IWH.    Diwhaige  inl^rpnlatnl  <>i 
rail,  eicrpt  Novnmber  14-ia 
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:a».     [*.'*4lJl^^^■  vdihii^s  for  l>«>(viiiltfr.  IWiu  rfighth  i: 


MISCELLANEOUS  DISCHARGE  liEASURBMENTS   IN    MOOSE  RIVER 

BASIN. 

Tho  fi'ii-'w::;^  ::.:xruarie«'=>  dis**ban:t»  nieasurenients  Avere  made  in 
Moo<t*  Kivt-r  *:'H>"!'.  ::.  !'»»•■': 
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Br.^.<5uuh      Lake 

.i:.J      dU^ut      4  ■ 

::i ;  I*'  s    *  hove  | 

HrHssiui   Lake. 
At  .'.itlti  of  Wood     iCJ  .  57 

Nar  .-rursince  to       2         .36 
W.hv,i  I'ond. 
.    .  :•• II  I    3. 1 


Ffet.     Sfc.-i. 
a92  ■       ""i  12       ii 


•»2  12 
•»2. 12 


'■■•."t  .i't»v.-  .\ttfan     55  '  49 

!■■■:..»..• 


1.12    '1,157.24      M 

.:«   61,157.34  » 

1.21    M,  157.24       i* 

I 
1.51    &1.157.2S      :* 


■  M»-rt-:;rvrr.»-:.r   :;..:  i-     ■.  ::if..  >;      .,:  v. :  ■.  r.":i;!..  .i?  -l  im-aiturvment  ronsidt^ivd  nt*t  fr«>«».l;  ti  {.' laii 

i;iii.  I'll  .it  l;ii-k::.;i:.  ■\:r::.c  :.;*:t.*.  ■  i  ••i..:«  :■  <\ 


ROACH   RIVER   AT  ROACH  RIVER. 

Knacli  Kiv<'r,  whirli  has  a  lotal  drainage  area  of  120  square  milft?- 
cTitci-s  Mc)u.>;(»heaJ  Lako  from  the  oast.  Its  basin  is  completely  f»>r- 
(*st(»(l.     Darns  at  tho  outlets  of  .several  ponds  control  the  flow  of  tie 

aer.     Tlie  trat^e   is  located  about    100  feet  downstream   fnmi  thf 
t  of  tli(»se  (iaiiLs,  at  wbieb  \)oiut  tbe  river  is  so  completely  under 
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control  that  the  stage  does  not  vary  perceptibly  for  weeks  at  a  time. 
Impounded  water  is  used  for  log  driving. 

This  station  was  established  November  lOj  1901,  by  N.  C.  Grover. 
It  is  located  near  the  village  of  Roach  River,  and  is  reached  from 
Greenville  Junction  by  stage  or  steamer,  or  from  Kineo  by  steamer. 

The  channel  is  straight  and  about  60  feet  wide.  Both  banks  are 
high  and  rocky.  The  bed  of  the  stream  is  rocky  and  permanent. 
The  current  is  moderate. 

Discharge  measurements  are  made  by  wading  or  from  a  canoe  at  a 
section  140  feet  downstream  from  the  gage. 

The  gage,  which  is  read  twice  each  day  by  C.  H.  Sawyer,  is  a  ver- 
tical rod  spiked  to  the  timber  retaining  wall  on  the  right  bank  of  the 
stream.  It  is  referred  to  bench  marks  as  follows:  (1)  A  cross  cut  in 
the  highest  timber  of  the  crib  to  which  the  gage  is  spiked ;  elevation, 
8.84  feet.  (2)  A  circular  chisel  draft  marked  "B.  M.''  on  the  highest 
point  of  a  bowlder  near  a  cottage  on  the  left  bank  about  opposite  the 
dam;  elevation,  12.57  feet.  Elevations  refer  to  the  datum  of  the 
gage. 

Estimates  1901  to  1903  have  been  revised,  the  computations  being 
based  on  the  1904-5  rating  table;  1904  and  1905  estimates  remain  as 
previously  published. 

Values  for  monthly  means  as  given  below  are  considered  to  be 
-within  5  per  cent  of  the  true  flow,  except  for  November,  1905,  which 
may  be  more  than  20  per  cent  in  error.  Daily  discharges  may  be  in 
error  considerably  more  than  5  per  cent,  particularly  below  gage 
height  2.5  feet,  since  the  gage  heights  were  read  to  tenths  only  and 
the  discharge  is  very  small. 

Discharge  vieasuremenU  of  Roach  River  at  Roach  Rh^r. 
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•       • 

J  ^ 

1^    - 

J- 4 

■2..', 

■  ■      • 

.  "" 

w            « 

:>.• 

::.'i 

J.  ."» 

J.  4 

2..{ 

J  ;. 

.. 

'  V 

*.••' 

2.< 

J.  -^ 

J  4 

2.:i 

•  J     " 

V 

x' 

-".  •■• 

2.^ 

2.". 

2  * 

2  .^ 

J  - 

•  ■ 

* 

J  if. 

2.  * 

J..'^ 

2.  J 

J*  _■» 

■»  '. 

^      ^ 

•  ■> 

•- 

-  - 

:  # 

2  S 

2. .". 

2.4 

2.,i 

■>  ■ 

« 

;.  <■ 

..A 

J.** 

2.5 

2.3 

2  3 

■  1  "_ 

. 

^ 

J.* 

2.* 

2..% 

2.3 

2..? 

■  »  ■ 

^ 

^   ^ 

2.* 

2.* 

2..» 

2..-? 

2.3 

2  .'• 

• 

■* 

i.*^ 

2.* 

2.  .> 

2.3 

2.3 

1  • 

- 

-- 

■ .  x' 

2.^ 

2.S 

2.:. 

2.:* 

2  3 

■J  ' 

♦ 

;       - 

^  Vi 

■2.^ 

2.S 

a.."* 

■-». :! 

2.3 

2. .'. 

-     ■ 

«             m 

■   ■> 

-\«» 

2.S 

2..". 

2.3 

L'.3 

■ 

■ 

*      * 

2.*» 

2.^ 

2..'> 

2.3 

2.3 

1     • 

■   - 

-■ 

" 

2> 

2.S 

2.3 

2. 3 

2.3 

J.   '" 

■ 

•     .     > 

2.S 

2.*i 

2..1 

2.3 

2.3 

^     - 

_ 

. 

w         m 
■  I 

2.S 

2.S 

2..'> 

2.3 

2.3 

J  .'> 

_   . 

_        ■ 

■  ■i.  ' 

2.S 

2.8 

2.'. 

2.3 

2.3 

2..'. 

.   _■ 

■ 

.;  n-. 

2.S 

2.S 

2.-1 

2.3 

2  3 

2-1 

_ 

I              fl 

j.». 

^.'i 

2.2 

2.5 

2.3 

2.3 

2.  •*. 

- 

• 

J  »■ 

.    ... 

2.2 

2..> 

2.3    . 

■        1 

1  ■ 

2.0 

2.2 

0  0 

2.2 

2.  J 

2  1 

.   _■ 

» 

•J.  i 

2.0 

2!  2 

2^2 

2.2 

2-1 

2.1 

* 

•  1       1 

■J   1 

2.0 

2.2 

2.2 

00  i 

2.1 

2.1 

■  1     I 

■  1       I 

•j'i 

2.0 

2.2 

2.2 

2.2  1 

2.1 

2.1 

•  1     •  1 

•  f     •  1 

J  1 

2.0 

2!  2 

2.2 

2.2 

2.1 

2.1 

1       > 

J     J 

J.  1 

':.U 

2.2 

2.2 

1 

2.2 

2.  ] 

2. 1 

»     1 

2    ' 

2.  1 

.-i.O 

2.2 

2!  2 

2.2  ■ 

2.1 

■»  1 

L*.'. 

\  \ 

.-..I 

.'..0 

2!  2 

2.2 

2.2 ; 

2.1 

2.1 

;.ii 

;;.  s 

:..  1 

-..0 

2.2 

0  2 

2.2 

2-1 

2.1 

.'..fi 

.{.  s 

.-..4 

-..0 

2.2 

2^2 

2,2  1 

2.1 

2.1 

.\  n 

;;  s 

:..  1 

:,.o  ' 

2.2 

2.2 

1 
2.4 

2.1 

2.1 

;;.(i 

:;> 

2.1 

2.0 

2.2 

2.2 

2.4  1 

2.1 

2.1 

.1.  •..' 

1   0 

2.1 

2.0 

2^2 

2.2 

2.4 

*»  1 

2.1 

;<  M 

;.  s 

2.1 

2.0 

2.2  ' 

2.2 

2.4 

2.1   ' 

2.! 

;<.  <» 

.vr. 

2.1 

2. 0 

2.2  , 

2.2 

2.1 

2.1   . 

2.1 

"  I:iviT  fn.7cn  Kolini.irv  H  27.  1903. 
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Daily  gage  height,  in  feet,  of  Roach  River  at  Roach  River — Continued. 


)ay 


Jan.  Vt'h.     Mar.  Apr. 

I 


May.  June. 


903. 


2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2!  2 
2.2 
2.2 
2.2 
2.2 


'       3.9 

5.4 

1      3.9 

2.2 

3.9 

3.8 

3.0 

3.8 

3.0 

3.8 

'      3.0 

0  0 

3.0 

3.H 

1       2.2 

2.15 

1       2.2 

2.1 

.......         ^.M 

2.1 

4.G 

2.1 

4.2 

2.1 

2.2 

4.2 

2.1 

4.2 

2.1 

5.2 

2.1 

5.2 

[904.0 


1          1 

1 

1 

1 

1 

1 

i       "     ; 

1 

. 

. 

1 

»                  1 

1 ] 

1 

1 
1 

1 

1 

1 

1 

( 



2.3 

2.3 

1 

2.3 

1 

2.3 

1 

2.3 

1 

2.3 

[905.^ 

1 

; 

! 

1 

1 ' 

1              ' 

L              1 

i               '               ■'          ■ 

1               1 

( 

;                     ; 

1 

1 

' 

1                                         1 

1 1 

2.3 
2.3 
2.3 
2.3 
2.3 


3 
3 
3 
3 
3 

3 
2 
2 
2 
2 


2.2 
2.2 
2.2 
2.2 
2.2 


2. 
2. 
2. 
3. 

4. 


2.2 
2.2 
2.2 
2.2 
2.2 


2. 
2. 
2 
2. 
2. 


2.2 
22 
22 
22 
22 


2.1 

5.4 

5.15 

5.0 

5.0 

5.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


4.8 

5.3 

5.55 

5.4 

5.4 


2.3 

5.4 

2.3 

5.4 

2.3 

5.4 

2.3 

2.3 

2.3 

2.3 

2.3 
5.4 


5. 

2. 
o 


2.3 
5.5 
5.5 
2.3 
2.3 


5.5 
5.5 
2.3 
3.9 
3.9 

5.5 
2.3 
5.5 
2.3 
5.5 


3.0 
4.2 
22 
4.8 
22 


2 

5l 

a 
a 
5. 


3.9 
22 

5.(i 

22 
ao 


0 
0 
0 
0 
0 


2.0 
2.0 
2.0 
2.0 
5.0 

5.0 
2.2 
2.2 
2.2 
2.2 


2.3 
5.5 
5.5 
5.5 
5.5 


5.5 


a 
2 
2 
2 
2 

2 
2 
2 
a 
a 


July.  Aug. 


5.5 
5.5 
3.3 
3.3 


a  3 
a  3 
2.5 
2.5 
2.5 

2.5 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 


2  0 
2G 
26 
26 

a8 


2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2    • 

2.2 
2.2 
2.2 
2.2 


2.2 


3 
3 
3 
3 
3 


2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.6 
2.6 
2.6 

2.6 
3.0 
2.6 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


24 
24 
24 
24 
24 


a 
a 
a 
a 
a 

a 
a 
a 
a 
a 


Sei)t. 


2.4 
2.3 
2.3 
2.3 
2.3 

2.3 


Oct. 


2.3 

2.3 

2.2 

2.3 

2.2 

2.1 

2.2 

2.1 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


2 
2 
2 
2 
2 


4.0 

as 
ao 

3.0 
3.0 

2.6 
2.6 
3.4 
3.4 
a  4 

2.85 

2.3 

2.3 

2.3 

2.3 


2. 
2. 

2. 
2. 
2. 


2.2 
2.2 
2.6 
2.2 
2.2 
2.2 


29 
29 
29 
28 
27 

265 

22 

22 

22 

22 

22 
22 
22 
22 
22 


2.1 


2. 
2. 
2. 
2. 

2. 


2 
2 
2 
6 
2') 


2.3 

2.3 

2.55 

2.8 

2.8 

2  3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 


21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 


2. 
2. 
2. 
2. 

2! 

2. 

2. 

2. 

2. 
o 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


2 
2 
2 
2 
2 

2 
2 
2 
2 


20 


Nov. 


23 
23 
2.3 
23 
2.3 

2.3 
2.3 
2.3 
2.3 
2. 3 

2.55 

23 

265 

ao 
ao 

ao 
a  4 
a  4 
a  4 
ao 
3.0 


22 
22 
22 
22 
22 


•>  1 
1 


2. 
2. 


2 

o 

2 
•> 

2. 
2 
2. 
2. 


I>ec. 


2.1 
21 
21 
2.1 
2.1 

2.1 
21 
21 
2.1 
21 


2.3 
2.2 
21 
2.1 
21 

2.1 
2.1 
2.1 
2.1 
21 

21 
2.1 
2.1 
21 
21 


21 
21 

2.1 
21 
21 
2.1 
2.1 

21 
2.1 
2.1 
21 
2.1 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
L8 
1.8 
1.8 
1.8 


1.8 


2. 
2. 
2. 
2. 
2. 


21 


2.1 
21 
21 


a  River  frozen  January  1  to  March  25  nnd  Dwember  4-31.  1904. 

i>  River  froeen  January  1  to  March  20  and  Novemlter  19  to  December  31, 1905. 
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WATKR   RESOURCES   OF    KENNEBEC   RIVER    BASIN. 


Dailij  gnqr  height,  'infert,  of  Roach  River  at  Roach  Rii^r. 


Ihxy 


Nov.    ,    I)«r. 


Dav 


Not.       ]fc. 


I'im.  . 

1 2.3 

•2 '  2.3 

:i '  2.3 

4 ' '  2.3 

f) '  2.3 

0 I  2.3 

7 2.3 

S 2.3 

» ■  2.3 

10 2.2    ,  2.3 

11 2.2    ,  2.3 

12 2.2  2.3 

13 2.2  2.3 

14 2.;*:^  ,  2.3 

I'i 2.3  2.tW 

1(1 2.3  3.1 


1«01. 

'  17 2.3 

•I  18 2..^ 

1  19 22 

,  20 

21 •>  •• 

22 ■> -^ 

24 2.2 

;  2o 2.: 

W 2.2 

;  27 2.2 

28 2  2 

29 2.  i 

30 2..i 

31 


i  •< 

■v., 
-•  4 

>  « 


Diiv 


.Jun.      Vvh.     Mur.  ,  .Vpr.  'May.  !  June.  '  July.     Aug.  I  Sept.  .    Oct.      Nov.    Dw. 


1902. 


1. 
o 

3. 
I. 


< . 

s. 

1(1. 


11. 

12. 
13. 
U. 

i:.. 


It 


1 1 . 

\s. 

1'.'. 
2t» 

21 

•r ) 

23." 
21. 

J.'. . 


2N . 
.51. 


s 

II. 


13. 
H. 
1.'). 


\'Ai:i'i 


2.  s 
2.S 
2.S 
2.(» 
2.(i 


2.'.> 
2.^> 
2.'.» 
2.'.» 
2.t» 

2.'.> 
2.1' 
2  '.« 
2.'.» 
2.M 

2. '.» 
2.*.» 
3.  1 
3.0 
2. '.' 

2.0 
2.'.> 
2.'.» 

2.«» 


•  >  •■> 

•>  •' 

■t  ■) 

.>  •> 

■  I  I) 

.)  2 

>)  •> 

')  •» 

2  2 

•t  •• 

■>  ■) 

2  2  ' 

2  2 
2.2  > 


2.9 

2.S 
2.S 
2.  S 
2.  S 

2.S 
2.S 
2.S 
2.  S 
2.S 

2.S 
2.  .S 
2..S 
2.x 
2.(1 

2.(1 
2.  (1 
2.«1 
2.(1 
2.H 

2.(1 
2.  (1 
2.(1 
2.(1 
2.<1 

2.«1 
2.ii 
■'  t". 


■  ) 
•) 
•) 
•  I 

■  I 

2. 
■» 


2.6 
2.0     1 
2.S.'>  I 
3.0     I 
3.  l.T   I 

3.2  I 

3.2  I 

3.1.')  I 

3.0  I 

3.0  I 

3.0     , 
3.0     , 

3.0  ■ 
3.0 
3.0 

3.0 

3. 1  ' 
3. 1 
3..-.     ' 
1..'. 

."i .  3."t 

i.o    ' 

I.M 

3.0."i   ' 
1.2 

3.  0 


2.3 
2.3 


•  »  ■> 

•  I  ■» 

■  >  •» 

2. 2 
2. 2 

•>  ') 

■  »  •) 

2.(' 
3.0 
3.0 

3  0 
3.  0 
3.2 
3.«^ 
3.0 


2.3 
2.3 
2.3 
2.3 

3. "-, 


;'..2 
2.2 

2.  2 
2. 2 

•>  •> 
o  •> 

3.  S 
3.  .s 
3..S 

3..S 
3.S 
>.(! 

r,.s 
.'i.d 


I 


."..  1.1 

5.1 

2.3 

3.  T.'i 


3.  Ti'i 
3. 7.'* 

.-..2     ' 

.,  --  I 

•V  i.l 


3.7.-. 

r..2 

.•..2 
2.3 
.3.  ?.-> 


•{.  <<» 

4.0 

4.0 

.-,.3 

.'..2.-» 

.VI 
2.3 
2.3 
4.(1 
4.0 


3.8 
5.4 
3.8 
5.4 


3.8 
3.8 
2.2 
5. 5 
3.S.> 


o  o 

to  .  M 

5.5 
3.85 
3.8.-, 
2.2    i 

^  -     I 
o..»     i 

3.S;->   ' 

2. 2    ' 
o  •>  ■ 

9   O 

3.85 
3. 85 
2.2 

5.5 
5 .  .'► 

.-|..') 
.1..) 


3.5 
3. 0."", 
2.0 
2.  (» 


2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
5. 4 
5.1 
5.1 

5.  1 
2.1 
2.1 
2.1 
2.1 


2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
3.0 

3.0 ; 

3.0 
3.0 
3.0  , 
.{.0 

2.0 : 

2.6  ' 
2.fi  ' 
2.6  . 
2.6  , 
2.6  I 

2.6  I 
2.8  ' 
2.8  I 
2.8  ' 
2.8  ' 
I 
2.8  I 
2.8  I 
2.8  , 
*>  8  ' 
•>  «  ! 


2.0 
2.0 
2.0 
2.0 
2.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
2.0 
2.0 
2.0 
2.0 


2.8 
2.8 
2.8 
2.8 
2.8 


2.8  I 
2.8  , 
2.8 
2.8 
2.8 

2.8  ' 
2.8 
2.8  : 
2.8 
2.8 

I 

2.8 
2.8 
2.8' 
2.8  . 
2.8  . 

2.8  ' 
2.8  > 
2.8 
2.8 
2.8 

2.8 
2.S 
2.8 
2.5 
2.2 
2.2 


I 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2^2 


2.25 
2.5 
2.3 
2.5 
2. 5 


2.5 
2.5 
2.5 
2.5 
2.5 


2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 


2.5 
2.5 
2.5 
2.5 
2.5 


2.5 
2.5 
2.5 
2.5 
2.5 
2.5 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 

2.2 
2.2 
2.2 
2.2 


2.5 
2.5 
2.5 
2.  .-J 
2.5 


2.5 
2.5 
2.5 
2.5 
2.  I 


2.4 
2.4 
2.4 

2,4 

2.4 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2,3 

2.3 
2.3 
2-3 
2.3 
2.3 


2.2 
2.0 

2!  2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


I 


2.4  ; 

2.4  I 
2.4  I 
2.4 
2.4 


"  Kivrr  fri.7.f'n  Fohru.in'  S-27,  1003. 


2.3 

2.3. 

2.3 

2.3 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 


2.1 
2.1   , 
2.1 
-.  1   I 
2.1 

I 
2.1 
2.1 
2.1 
2.1  ' 
2.1  , 

2.1  I 
2.1 
2.1  I 
2.1  ! 
2.1   I 


2.3 
2  1 

2.:. 

2..^ 

2.:. 


2..1 

2.-» 

2.5 
2..'. 
2..'. 


2.:. 
2  :> 

2.5 


:..•> 


2..-. 
2.0 
2  5 
2.5 
2.5 


2..". 
2.5 
2.5 
2.5 
2.5 


2.5 
2.5 
2.5 
2.S 

2.5 


2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 


J  -I 


1  • 


2.i 


■I : 

m  ' 

■}  • 

,' J 

.1  1 


t  * 

•1  M 

■»  ' 

m  •  * 
■1 

.1  -1 


■2.1 
•J.l 

J    T 

m 

:M 


i.i 

.>  ; 

2.i 

21 

M 
.-» ■ 

.M 

A    1 
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Daily  gage  height,  in  feet,  of  Roach  River  at  Roach  River — Continued. 


Day. 

16... 

1903. 

17 

18 

ao 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Jan.      Ffl). 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11- 
12. 
13. 
II. 
15. 


16. 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 


Mar. 


2. 

2. 

2. 
«> 


2.2 
2.2 


2    .... 

3.9 

2    

...'      3.9 

2    

...       3.9 

2    .... 

...'      3.9 

2  ;.... 

..'      3.0 

2. 
2. 
2. 


2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


2.2 


1904.0 


3.0 
3.0 
2.2 
2.2 

4.6 
4.2 
4.2 
4.2 
5.2 
5.2 


\pr.     May.    Juno.  I  July.     Aug. 


I 


Sept.     Oct. 


5.4 
2.2 

3.8 
3.8 
3.8 

o  •> 

.3.8 
2. 15 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 


3 
3 
3 
3 
3 


2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


2. 
2. 
2. 
3. 
4. 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
22 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


2.  J 
5.4 
5. 15 
5.0 
.5.0 

5.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


4.8 

5.3 

5.55 

5.4 

5.4 

5.4 
5.4 
5.4 
2.3 
2.3 

2.3 
5.4 
5.4 
2.3 
2.3 

2.3 
5.5 
5.5 
2.3 
2.3 

5.5 
,5.5 
2.3 
3.9 
3.9 

5.5 
2.3 
.5.5 
2.3 


5.5 


5 
5.5 


3.0 
4.2 


2. 
4. 

2. 

2. 
5. 
3. 

5. 


3.0 
2.2 
.5.6 
2.2 

a9 


2.0 
2.0 
2.0 


2. 


2.0 
2.0 
2.0 
2.0 
5.0 


2. 
5. 
5. 
5. 
5. 


5.5 
5.5 
5.5 
3.3 
3.3 

3.3 
3.3 
2.5 
2.5 
2.5 

2.5 
2.3 
2.3 
2.3 
2.3 


2. 
2. 
2. 
2. 
2 


2.3 
2.3 
2.3 
2.3 
2.3 


2.6 
2.6 
2.6 
2  6 
3.8 

3.5 
26 
26 
26 
2  6 

26 
26 
2  6 
3.0 

a4 


5.0 
2.2 
2.2 
2.2 
2.2 


.  '._ 

2.2 

2.2 

2.4 

2.2 

2.2 

2.3 

2.2 

2.2 

2.3 

2.2 

2.2 

2.3 

2.2 

2.3 

2.2 

2.2 

2.2 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


2. 
2. 
2. 

2. 

9 


2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.6 
2.6 
2.6 


2 
2 
2 
2 
2 


a  5 
a5 
a5 
a5 
a5 

a5 
a5 
a  5 
a  4 
a4 


2. 
2. 

2. 
2. 
2. 


2.2 


2. 
2. 
2. 
2. 
o 


4.0 
3.8 
3.0 
3.0 
3.0 

2.6 
2.6 
3.4 
3.4 
a  4 

2.85 

mm  V 

2.3 
2.3 
2.3 


2.6 

2.3 

3.0 

2.3 

2.6 

2.7 

2.2 

2.7 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.6 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

29 
29 
29 
28 
27 

265 

22 

22 

22 

22 

22 
22 
22 
22 
22 


2.3 
2.3 
2.3 
•II 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 


2.2 
2.2 
22 
2.6 
2.2'» 

2.3 
2.3 
2.55 
2.8 

2.8 

2  3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 


3 
3 
3 
3 
3 


21 
21 
21 
21 

21 

21 
21 
21 
21 
21 


2 

2 
o 

am 

2 
2 


2.3 
23 
23 
2.3 
2  3 

23 
23 
2.3 
23 
2.3 

23 
2.3 
23 
2.3 
23 

2.3 
23 
23 
2.3 
2.3 


2. 
2. 
2. 


.55 

3 

65 


ao 
ao 

3.0 
3.4 

a  4 
a  4 

.3.0 
3.0 


22 
2  2 
22 
22 
2  2 

22 
22 
22 
22 
22 

22 
22 
22 
22 
20 


Nov. 


2.1 

2.1 

2.1 

21 

2. 1 

21 

•>  1 

21 

21 

2. 1 

21 

21 

21 

2. 1 

2. 1 

I>ec. 


2.1 
2.1 
21 


2  3 
2.2 
21 
2.1 
21 

21 
2.1 
21 
2.1 
21 

21 
2.1 
21 
21 
2.1 

2.1 
21 
2.1 
2.1 
2.1 

21 
21 
21 
2.1 
21 

21 
2.1 
2.1 
*>  1 
'>  1 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 


1.8 
1.8 


21 
21 
21 
2.1 
21 


21 
21 
2.1 


a  River  frozen  January  1  to  March  25  and  December  4-31, 10O4. 

6  River  frozen  January  1  to  March  20  and  Novemlier  19  to  December  31, 1905. 
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'-  ki  ..-I  fi(,/.  11  i.itiii.ii;,  1  In  April  l.'i.  l*<(Ni.  i'xct'pt  H  Mniallportionof  thechiiunel  which  was  open  opp<^ 
.!«   th.  ynv'*-  toi  I  111-  j.'r«  ;i!«r  part  oi  th»'  wintiT  >4'asoii.    Th»»  thickness  of  tbe  !«»  varicwl  from  OJ;ti>G.r 
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Rathuj  tabu  for  Roach  River  at  Roach  River,  froih  Novernber  10, 1901,  to  December  SI,  1906, (^ 


Gage 
height. 

Dis- 
charge. 

Sec. 'ft. 
0.8 

Ga«5 
height. 

Dift- 
chaige.  1 

Sec.-ft. 

Feet. 

Feet. 

1.80 

2  70 

186 

1.85 

1.5 

280 

221 

1.90 

3.4 

290 

258 

1.95 

6.5 

3.00 

298 

2.00 

12 

3.10 

338 

2.10 

27 

3.20 

379 

2.20 

46 

3.30 

421 

2.30 

68 

3.40 

463 

2.40 

94 

3.50 

506 

250 

122 

3.60 

550 

2.fi0 

153 

3.70 

595 

Gaffe 
leignt. 


heigl 

Feet. 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.H) 


Di»-  Gaae 

charge.       height. 


8ec.-ft. 

640 

685 

.30 

775 

820 

865 

915 

965 

1,015 

1,065 

1,115 


Feet. 
4.90 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 


Dis- 
charge. 

Sec.-ft. 
1,1.0 
1,225 
1,335 
1,445 
1,555 
1,670 
1,790 
1,910 


o  This  table  ia  applicable  only  (or  open-channel  conditionN. 
made  during  1902-1905.    It  is  fairly  well  defined. 


It  is  based  on  10  discharge  measurements 


Afojithly  discharge  of  Roach  River  at  Roach  River. 
[Drainage  area,  85  squan>  miles.] 


Discharge  in  second-feet. 


Run-ofT. 


Noveral)er  10-30. 
December 


Month. 


1901. 


Maximum.    Minimum. 


January... 
February . , 

March 

April 

May 

June 

July 

August 

8epteml)er. 
October.. . 
Novemlier. 
December. 


1902. 


The  year. 


January 

February  (Sdays) 

March 

April 

May 

June 

July 


1903.a 


August 

Septemlxir. 
October... 
November. 
Deceml)er. 


1904.b 


March  26-31 
April 


ADl 

May 

June 

July 

August . . . 
September. 

October 

Noveml>er . 


81 
572 


338 

258 

1,418 

1.390 

1.555 

296 

221 

122 

122 

68 

122 

122 


46 
68 


Mean. 


54.0 
246 


Sec. 
sq. 

-ft.  per 
mile. 

a  635 
289 

Depth  in 
inches. 


aso 

a33 


153 

248 

292 

ar 

153 

188 

2  21 

230 

46 

417 

4.91 

5^66 

68 

775 

9.12 

iai8 

46 

740 

8.71 

iao4 

122 

194 

228 

254 

46 

207 

244 

2  81 

57 

120 

1.41 

1.63 

68 

9a3 

1.06 

1.18 

68 

68LO 

.80 

.92 

68 

119 

L40 

1.56 

46 

105 

1.24 

1.43 

,            1,556 

46 

273 

a  21 

1 

46 

46 

4ao 

.541 

46 

46 

4ao 

.541 

1,335 

46 

468 

5.51 

1.670 

27 

479 

5.64 

1.445 

12 

408 

4.80 

'            1,225 

12 

:i40 

4.00 

46 

46 

4ao 

.541 

46 

46 

4ao 

.541 

94 

27 

56l3 

.662 

27 

27 

27.0 

.318 

27 

27 

27.0 

.318 

27 

27 

27.0 

..tl8 

68 

68 

6&0 

.800 

820 

46 

96.0 

1.13 

1,528 

68 

912 

10.73 

1,500 

68 

456 

5.36 

298 

46 

8a  4 

.981 

730 

46 

182 

2  14 

221 

46 

8a8 

.952 

463 

68 

149 

1.75 

68 

27 

29.0 

.341 

43.62 


.62 

.16 

a  35 

6.29 

5c  53 

4.46 

.62 

.62 

.74 

.37 

.35 

.:i7 


.18 
1.26 
12  37 
5.96 
1.13 
2  47 
1.06 
202 
.38 


o  River  froeeii  February  8-27,  1903. 

^  River  frozen  January  1  to  March  25  and  December  4-31, 1904. 
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W^OSEHEAD    LAKE. 


^  v»     ■ 


•  V 


:^     :  M*-i^is^head  Lake  lev€»l  at  Mix>sehead 
r.z ::  -r.  "f  MiBOt^eheftd  Lake.  p.  132 '  has  been 
:':.-  H..llin£sworth  i  Whitney  Company, 
y  irare  reading  at  Greenville  for  a  pi>r- 
:  :r:.i>heti  for  publication  by  the  companv. 
:.  -::^:T  irajres  set  to  the  same  datum,  and  that 
K:;-*  < » itit-t  i>  referred  to  the  folloA^-insr  bench 
-  *  IT-  :*  l»n:e  nick  near  the  left  end  of  the  dam: 
::'•  v.-  -acre  datum.  3sen>  of  which  is  appmxi- 
.'.  •  •  •  •       .  "■  •:.    -:.T''  -ills  and  1,011.30  feet  al>ove  mean  sea 

]•    •  .       !;•    _•._'••   :   ;j«ii!:j-   .*:.   ^hr*  following  table  are   referred  to  a 
'i.it  .•  .   :'i    . .  •  :  ;_':..  :      ^'i  mt  i-.  witli  zero  at  the  sill  of  the  p:ates. 

'.  ■  •   •    ■  •'  •  /'..•.  >,f  .Xffttmthead  Lake. 


*» 


\  ;»t  1 

1 

\  |.fi 

». 

\  i«ri 

:   # 

\  |;ri 

!'• 

\|iri 

." 

^|.fl 

'1. 

M..-. 

f 
•  1 

M.iV 

t. 

M..\ 

Ill 

\1ii\ 

1  t 

.M..V 

1/ 

Miiv 

'.'  ' 

\\.y\ 

•» 

M  i\ 

II 

liiiii' 

1 

JillinM. 

/"•  Jvi-.  /V^/.  i8Ki.  ftii 

ir<  J 4.2       8ept«nl>cr  21 . . .  i  ' 

I  '.-      III;.  J- ;i.55  '  September  2H.  i 

I  ■*       111.:. 3.55,  October  n « 

>.::.      iiilv".' 3.45  i'  October  15 >:. 

{  .'.:,     .iiilv  i.i 3.3    i- 

1  i:.      iiilv  l*» 3.08 

liilvjh 2.75 

All^'ll•.t  .{ 2.r>5 

:•  (»        Aii^^iist  '.♦ 2.45 

»..  I J       \iiirii*.t  17 2.25 

••  V         Ant^iist  20 1.0 

«.  •»'.'       \iimist  LM l.H 

«.  .*»         \iiu'n<t  11 l.Wi 

•  ..1)    .     \\\M\\<\  :(».  .  .     .  l.X 

.'i   .'i      \     Si'ptlMlllMT  () I..').'* 


.1.1 


Octo)>er22. 

October  24 : 

November  1 i; 

Novemt>er  8 ^.k- 

Noveml>er  15 .»»,•, 

November  22 i  : 

November  29 24: 

December  6 ya^, 

December  13 .1  ,i 

December  20 .i ».-, 

December  27 4  m 
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Gatje  heights,  in  feet,  of  Moonehead  Lake—  Continued. 


;)ate. 


1896 

o'.V. 

< . . . 
4... 

1... 
7... 
14.. 
21.. 

28.. 

i. .. . 

\.... 
r4.. 
rll. 
rl8. 
r25. 

6*.*! 
3... 
0... 
rfi.. 
rl3. 
r20. 
r27. 
'5.. 
•11. 
•18. 
25. 
•30. 

1897. 

». .. . 

t 

1... 
5... 
3... 

:7... 

5... 
12.. 
19.. 
23.. 
26.. 


Gage 
height. 


Feet. 
4.7 
5.5 
5.2 
5.3 
5.2 
5.2 
5.1 
4.9 
4.75 
5.0 
5.05 
5.3 
5.25 
5.45 
5.4 
5.6 
6.75 
6.8 
6.9 
r.35 
7.3 
7.35 
7.4 
7.45 
7.4 
6.85 
6. 2.'* 
6.02 
5.8 
5.45 
5.15 
4.64 
4.5 
4.2 
3.9 
3.5 
3.15 
2.8 
2.5 
2.1 
1.8 
2.0 
1.8 
1.7 
1.75 
1.75 
1.8 
1.95 
2 
2 
3 


25 

7 
3 

t 

8 

45 

a 

(Wi 
4. 65 
4.6 


3. 
4. 
4. 
4. 
4. 


4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 


Ato 

,»i5 
65 

,65 
6 

.6 
45 

.3 
4.1 
4.1 
4.1 
3.9 
3.75 
3.8 
3.8 
3.75 
3.8 
3.85 
3.9 


4.55 
4.ti5 


Date. 


1897. 

April  16 

April  23 

April  30 

May7 

May  14 

May  21 

May  28 

June  4 

June  11 

June  18 

June  25 

July2 

July9 

July  16 

July  23 

July  30 

August  6 

.\UgU8t  13 

August  20 

August  27 

Septembers.. 
September  10. 
September  17 . 
September  24. 

October  1 

Octobers 

October  15... 
Octol)er  22 . . . 
October  29 . . . 
November  5.. 
Novemlwr  12 . 
November  20 . 
Novcmlwr  26 . 
December  3 . . 
Deceml)er  10. 
December  17 . 
December  24 . 
December  31 . 


1888. 

January  2 

January  7 — 
January  14... 
January  21... 
Januar>'  28. . . 
February  4... 
February  11.. 
February  18  . 
February  .5  . 
February  28  . 

March  2 

March  4 

March  8 

March  10 

March  11 

March  18 

March  20 

March  25 

April  1....... 

April  4 

April  6 

April  8 

April  15 

.\priri2 

April  29 

May  6 

May  13 

May  20 

May  27 

June  10 

June  17 

June  24 

July  1 

Julys 

July  16 

July  22 

July  29 

August  5 

AugUBt  12 

August  19 

August  26 


Gage 
height. 


Feet. 
4.0 
4.7 
6.8 
7.55 
7.6 
7.55 
7.6 
7.6 
7.45 
7.15 
6.6 
6.15 
6.75 
6.02 
5.95 
5.8 
5.7 
5.35 
5.15 
4.75 
4.35 
3.8 
3.25 
3.2 
3.05 
2.95 


2. 
2. 
2. 
2. 
3. 


.97 
.95 
,85 
.95 
,2 
3.25 
3.25 
3.55 
3.85 
4.25 
4.6 
4.75 


4.7 

4.75 

4.65 

4.65 

4.7 

4.05 

4.45 

4.35 

4.5 

4.35 

4.35 

4.3 

4.0 

3.85 

3.75 

3.45 

3.35 

3.2 

3.3 

3.4 

3.1 

3.75 

4.4 

5.7 

6.9 

7.2 

7.6 

7.65 

7.2 

6.6 

6.3 

5.75 

5.  -25 

4.75 

4.05 

3. 75 

3.3.5 

3.2 

2.9 


Date. 


2,5 
2.2 


1898. 
September  2.. 
September  9.. 
September  10. 
September  23 . 
September  30. 

October  6 

October  7 

OctoberlO... 
October  14... 
Octoberl7... 
October  21 . . . 
October  24... 
October  28... 
November  4 . . 
November  11. 
November  18. 
November  25. 
December  2.. 
December  9.. 
December  10. 
December  13. . 
December  20. 
December  SI. 


1899. 

January  6 

January  13... 
January  20... 
January  27... 
January  28... 
Februarys... 
February  5 . . . 
February  10 . . 
Febniarj'  12.. 
February  19.. 
February  24.. 
February  25.. 

March  3 

March  10 

March  15 

March  17 

March  24 

March  31 

April4 

AprU7 

April  9 

April  14 

April  21 

April  27 

.\prU28 

May5 

May  12 

May  19 

May  26 

June  2 

June  9 

June  J6 

June  23 

June  oO 

July  7 

July  14 

July  21 

July  28 

August  4 

August  11 

August  18 

August  25 

September  1.. 
Septembers.. 
September  15. 
September  22 . 
September  29. 

October  6 

October  13 

October  20 

October  27 

Noveral)er3,. 
Noveml)er  10. 
November  17. 
November  24. 
December  1 . . . 


Gage 
he@]t. 


Feel. 
1.85 
1.95 
1.75 
1.6 
1.7 
1.75 
1.75 
1.65 
1.35 
1.7 
1.85 
1.95 
2.15 
2.5 
2.6 
2.9 
3.2 
3.55 
3.8 
3.85 
3.9 
3.95 
3.95 


3.85 
3.8 
3.8 
3.75 
3.75 
3.7 
3.6 
3.5 
3.45 
3.4 
3.2 
3.2 
3.0 
2.85 
2.75 
2.7 
2.9 
2.95 
2.8 
2.9 
2.9 
2.95 
3.5 
5.0 
5.05 
7.4 
7.45 
7.15 
6.65 
6.5 
25 
8 
35 
75 
45 
4 
5 
1.45 
4.2 
3.9 
3.75 
3.5 
3.2 
2.8 


2.5 

2.25 

1.95 

1.9 

1.75 

1.66 

1.4 

1.4 

1.5 

1.2 

1.5 

1.4 
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WATKK    RESOl-RCES   OF    KENAr.o.. 


f'itmt  htiuhttt.  ill  fftt,  fif  MiMutfhfafl  jMl'f — t'ontiinHHl. 


I>Ht. 


I>tf<crml»or  4. . . 
IVcvrnl'Ors.. . 
l>*Hi»ml«rr  \'2. . 
Ihr^mht^T  1'.. . 
l)i'0'ml»or -J. . 
PecTmlH-r 'J".*. . 

I '.*■>. 
■I.initHry  J. . . 
Jiinii.iry  .".... 
January  ].'... 
.lami.iry  l'.«. . . 
J  a  nil  J  ry  J*-. . . 
Fo!»ni;in-  2. . 
Frl»ni;iry  '.'... 
Ki'lmijiry  !«  . . 
I-'i'linjarv  L'.i.  . 
Manh.*:. ... 

Mnn-h!» 

Man-h  »•- 

Manh  L'.5 

Man-:i:n..      . 

\pril»i 

\|inl  !  i 

VprilJti 

April  J7 

Ma  \  4 

Mu  V  II.. 
Mav  :■«'.    ... 

.Tiini-  1 

.Fun-- J.'...    . 
.Iiin»'  J"*. . . 

.Iiilv  I. 

.Inlv  \.\ 

Jiilv  jn 

July  .»: 

\ut:u'-i  .< 

\ujni.-t  10 

Vuiru"*!  17 

\u>nist  L'l.  . . . 

\njnisr  ,il 

St'pliMil"  r  7  . 
S'liti-MilN^r  n.. 
Si  jitiMiN-r  Jl .. 
Stjiti'mUr  >- 

(>t't«»l»«r  ■'• 

(JrtnU'r  IJ.  . . 
«"»rri>»iT  I'.t. . . . 
Ortiil'iT  JiT,.  . .  . 
Ni'Vi-ml'iT  ■_'... 
Novi-riil'i  r  '.I. .  . 
Ni'Viint'i-r  ]<•. 
\<'Voni*'i'r  ■_*.».  . 
\iiV»'iiliiT  .!". 
lu-fvnilMr  7. 


fiacre 
hf  ignt . 


1.1. 
i.r. 

1..V, 
1.7 


.  i-i 

2.:. 
•»  •• 

;<.  ri 
;*.  7 

;<- s 

■i.A 

.i.;t 
.i.  \» 
t..  1.*. 

7.0 
7.  4:. 

7.  V 
7.  il 
11.7 

.1.  fkl 
.V*i 
.*V  .H 

.*!.  fl 

.V  i*. 

4. '^"> 
4  4.'» 
4.1 

X7 
:?.  i:. 
-.0 
■J. '.' 
'2  -."• 
•-•.  :< 
■J.  ."• 
-•-  .'• 

-'  4 

■»  -t 

2.^ 

:i  s 
.■;  s.'i 


Pat**. 


1900. 

Pccomticr  14 

•  I»pc#»ml>er21 

I)«>ceml«er28 


ll«l. 

JiiniiikTy  4 

January  11 

January  l** 

January  ST* 

FohruaVy  1 

Fpbniar>-  s 

Fehniar\-  !.'• 

Fobniarv  22. .     . 

March  ll 

March  S 

March  I'l 

Mamh22 

March  20 

April:. 

AprU12 

April  IV 

April  2« 

Mav:i 

May  10 

Mav  17 

Mav24 

May  .11 

Juno  7 

Juno  14 

Juno  21 

Juni>:{0 

Julv  14 

Julv  P.I 

July  2n 

.\upu5it  2 

.\ucust  9 

.\UgU5t  l'» 

.\upi5t  '2:\ 

Vncust  ;«^ 

Soptomber  li 

Si'ptoni!»or  \.\ 

Spjilomltrr  20 

Si«i>li»inU»r  27 

JV'IoIht  4 

tH'tO»HT  II 

«>i-t<»*H'r  1*» 

th'toU'r  i'« 

N«»v«'niU»r  1 

NovimiiIht  *» 

NovomU^r  l.*i 

\invmlior  22. . . 
No\rniN*r  2?». . . 

hn't'niU'r  »"• 

I>iiiMTiU*r  l;<. . . . 
I>«fvmlM'r  LH. . . . 


hflght. 

Fert. 
3.9 
3.M 
.1.8 


3.5 

3.4 

3.25 

3.25 

3.2 

3.0 

2.8 

?.« 

2.0 

1.4 

1.5^ 

1. 7o 

2..1 

3.  a 

rt.l 

7.H 

7.5 

7.5 

7.5 

7. 45 

7.1 

ti.rt 

H.4 

.1.  i 

5.25 

4.K5 

4.4 

4.0 

4.0 

4.4 

4.4 

4.2'. 

4.1 

3. 75 

3.4 

3.2 

3.0 

2..'i 

2.3 

2.4 

2.1 

1.85 

1.85 

l.T 

I..Vi 

1.4.'. 

1.2.-1 

2.«=» 


Date. 


1901. 
I>eceinln'r  27. 
:  l>eci»nil»«'r .v.. 

1902. 

Januarys 

.  January  in 

.  January  17... 

■  JanuaiT  24 

.  January  31.... 

February ;«.... 
I  Febniary  7.... 

Febnian- 14... 
:  Fcbniar>-21... 

February- 2^... 
.  March  7 

Mav  4 

'  May  9 

Mav  Hi 

.  Mav2:< 

May  27 

Mav  29 

May :« 

Jurirn 

Jum*  ?.< 

J  lino  15 . . . 

J  unc  20 

J  lino  27 

Julv  4 

Julv  II 

Julv  19 

July  2-. 

AupiM  1 

.\upi.<t  «» 

.\UgUAt  I'l 

:  August  22 

AugUMt  29 

'  S«»ptomlH»r»».. 

.•Septembor  12. 

■  Septt*  miter  19. 
:  Soptemltor  2»» . 

<Vtol*or4 

October  10... 
OctolM^r  17... 
<.»ctolier  24 . . . 
<  October :«... 
i  \ovonilier  14. 
No\-cmlvr  17. 
Novrmbor  21 . 
Novemltor  2S. 
Decern l»er  5. .. 
IVceml^r  12.. 
Decern  bor  19. . 
Deceml^er  2»». . 


'i.- 


li.i. 


I.t!'i|.ir\  J 
'.iiii|.ir\  *» 
'jMiU.irv  '.« 
l.iiiu.ir\   I  t. 
1.1 1. M.I r\   l>-. 
Ijiriii.iry  J:i. . 
lariu.iry  .'>^. 
Fi''ru:ir\-  ••., 
Fi-I'ni;iry  1.;. 
Fi''ruirv  jj. 
Man-h  1:     . 

.Manh  •• 

Man-li  1... 
Manh  jri. 
'"•rh2::.     . 
rh27.... 


•i;iL'-    lii-liTtT. 
••'M-        'in  I'll 


P;ll> 


f'f'  }>•'                         !■«».■. 

1  'i.'.  Vprii  I    . 

."■  •»-*i  \|»ril  i 

t  *»  Vpril  111. 

."•  •'.')  .  .      V|»nl  V2   . 

!.•»  \pril  II.  . 

1.  .V)  .     .      Vpril  17 . . 

4.4.*.  Vpril.M.. 

I.J.'i Vpnl.M.. 

4.  .^  ...            \pril  27.  . 

:Vk  \pril->.. 

?^.  r.  V]inl  .^1   . 

.".  n  .       Mav  J 

\\.\      M:i\  .:. 

X\*         Mav...... 

4.5      Mav  ...... 

.=k4     MavS 


(iapf  bright. 

»nii-      <;n^'n- 
:.  I  ville. 


I>HI« 


/■".'        F**t.  I9n;t. 

I',  i"  Mav  9.... 

•  •  ■•  Mav  11.   . 

May  12... 

••  .'•  . .  May  13... 

•■'■.'»     May  15.. . 

'■  '•       Mav  1«»... 

•J       May  19... 

•■.II         Mav  22... 

«■   ;  Mav  27... 

•■  ■-.  .     .  Miiy29... 

•  I  ...  Jun»»2.. . 

I.  ."•  June  4 

•  '  7.'. lune  ti. . . 

•'.  »i  .lune  10. . 

•1.  •«.'. lune  12.. 

'-.O  June  17.. 


GAGE    HEIGHTS   OF    MOOSEHEAD   LAKE. 
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Gage  heights,  in  feet,  of  Moosehead  Lake — Continued. 


Gage  height. 


Out- 
let. 

F€tt. 

5.75 


Green- 
ville. 

FeeL 
5.8 


1 

5.75 

5.7 

5.7 

....       5.55 

&65 

5.6 

....!      5.6 

5.55 

^ ' 

5.55 

1 

5.55 

' 

5.4 

&45 

.     1 

•  •  •  "  1 

5.05 

5.3 
5.25 

•  «  •  •  • 

5.2 
5.4 

5.15 
&2 

4.9 

4.8 


4.7 


4.35 
'4.'45  I 
4.35  ■ 


3.9 


3.87 


3.7 


3.6 
3.5' 


4.8 

4.75 

4.75 


4.7 

4.65 

4.6 

4.55 

4.55 

4.5 


4.4 

i       4.2 

1 

4.3 
4.25 

4.2 

4.15 

4.25 
4.15 

4.05 

1 

4.3 

4.0 

3.9 

3.9 

3.95 

3.9 

3.85 

3.8 

3.7 

3.65 


3.6 


3.45 

a45 

■ 

3.4 

3.45 



a25 

3.35 
3.35 

3.4 

3.25 
3.25 

'*•••••• 

3.15 

3.2 

3.15 

a3 

3.3 

3.3 
3.3 

3.25 

3.3 
3.25 

3.2 

3.25 
3.2 

3.1 

1 

3.1 

3 

3.0 

4 

2.9 

5 

3.0 

7... 

8 

2.76 

2.9 

2.8 

9... 

2.7 

10.. 
11.. 
12.. 

2.6 

2.6 
2.6 
2.55 

Gage  height. 


Date.. 


Out-   I  Green- 
let.     I    ville. 


19a^ 
September  13 . . 
September  14 . . 
September  15 . . 
September  16 . . 
September  17 . . 
September  18. . 
September  19 . . 
September  21 . . 
September  22 . . 
September  23 . . 
September  24 . . 
September  25 . . 
September  26 . . 
September  28 . . 
September  29 . . 
September  30 . . 

October  1 

October  2 

October  3 

October  5 

October  6 

October  9 

October  11 

October  12 

October  13 

October  14 

October  15 

October  16 

October  17 

October  19 

October  20 

October  21 

October  23 

October  26 

October  29 

October  30 

October  31 

November  2 

November  3 

November  4 

November  6 

November  7 

November  9 

November  10. . . 
November  11... 
November  13. . . 
November  20. . . 
November  27. . . 
December  4 

1904. 

April  29 

April  30 

May2 

May3 

May  4 

May  5 

May  6 

May7 

May  9 

Biay  11 

May  12 

May  13 

May  14 

Biay  16 

May  17 

May  18 

»4ayl9 

May  20 

May21 

May22 

May  23 

May  24 

May  25 

May  26 

May  27 

May  28 


Feet. 
2.5 


2.4 


2.2 


1.9 


1.6 


l.G 


1.5 


9 


6 


.6 


2.2 


3.0 


5.0 


5.9 


6  5 
6.6 


6.8 


6.9 


1.05 


75 

.7 


5 
45 
2 
15 


1.35 


Feel. 

"z'b 

2.4 

2.4 

2.25 

2.35 

2.3 

2.15 

2.15 

2.0 

1.95 

1.95 

1.85 

1.7 

1.75 

1.7 

1.6 


1.25 

1.25 

1.2 

1.15 

1.05 

1.0 

1.0 
.9 
.95 
.85 


75 


.7 

.7 

.65 

.7 

.7 

.8 

.6 

.6 

.6' 


(«) 


6.8 
6.9 
7.0 
7.0 
7.0 
7.1 


Gage  heij^t. 


1.55 
1.45 
1.45 


1.85 

1.95 

2.25 

2.45 

2.6 

2.95 

3.15 

3.5 

3.9 

4.45 

4.9 

5.2 

5.45 

5.9 

6.1 

6.25 

6.45 

6.6 

6.65 


Date. 


Out- 
let. 


7.0 

6.95 
7.5 

'7.'2" 
6.9 

6.' 76 


'»' 


&6 


6.46 


6.3 


&95 


6.1 


6.05 


6.1 
6.0 


1904.  ,    Feet. 

May30 7.1 

May  31 

Junel 

June  2 

June  3. . 
June  4.. 
June  6. . 
June  8.. 
June  9. . 
June  10. 
June  13. 
Jime  14. 
June  15. 
June  16. 
June  17. 
June  18. 
June  20. 
June  21. 
June  22. 
June  23. 
June  24. 
June  25. 
June  27. 
June  28. 
June  29. 
June  30. 
Julyl.. 
July  2.. 
July  4.. 
July  6.. 

July7 

Julys 5.9 

July9 ' 

Julyll 5.9 

July  12 '      5.9 

July  13 

July  14. ' 

Julyl5 5.9 

July  16 ' 

July  18 5.8 

July  19 ' 

July20 '      5.7 

July  21 i 

July22 1      5.55 

July  23 ' 

July25 5.3 

July  26. 
July  27. 

July  28 ' 

July29 !      5.15 

July  30 .1 

August  1 1      5.0 

August  2 

August3 '      4.76 

August  4. 
August  6. 
August  8. 
August  10 
August  11 
August  12 
August  13 
August  15 
August  16 
August  17 
August  18 
August  19 
August  20 
August  22 
August  24 
August  25 
August  26 
August  27 
August  29 
August  30 
August  31 
September  1 
September  2 . 


Green- 
ville. 


Feet. 
7.0 
7.1 
7.0 
6.95 
6.96 
7.0 
7.0 

"7.06 

"6.96 
6.85 
6.7 
6.75 
6.7 
6.65 
&6 
6.4 
6.36 
6.4 


5.2 


6.3 

6.25 

6.16 

"'6."6" 

ao 

6.0 

(».0 

6.05 

6.0 

5.9 

5.9 

5.9 

6.0 

&95 

5.9 

5.86 

5.8 

5.76 

5.7 

5.65 

6.6 

5.5 

5.46 

5.4 

5.26 

5.2 

5.2 


bout  December  4,  1903,  to  April  29,  1904,  no  gage  readings  were  obtained,  as  water  w«a 
K>ttom  of  the  gage. 
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WATKR    KESOriK'ES   OF    KEKXEBEC    RIVER    BASIN 


dntjc  hcujhiK,  in  f eft,  of  Moo9fhctuf  Lake- --i.\m\inut*<\ . 


»;:ip> 

hi'ight 

r.agi» 

height. 

Diiti 

«iiit- 

WnH'ii- 

Ditto. 

(Mlt- 

flrp«»n- 

i.'t. 

vill.-. 

lot. 

villi*. 

I'.MM. 

r,,f. 

F,ft. 

luav 

Ffft. 

Ffft. 

Srplciiiiir .;    . 

Iv  .Vl 

FoltniJin*  IT — 

i.r» 

Sr|it('Ill'  rr  .'i  . 

A  ii 

Frl»niarv3l.... 

!.:» 

SfptrMr-ir  1.      . 

x: 

FVlinian'it 

1.2 

... 

Sr]iti'liil-«r  7 

'.\  .Vi 

X  .Vl 

FHmmrv24.... 

1.2 

Si'|iliII-,l-«T  *»  . 

;i.  :> 

Fol»nmrv  •J^..  . 

1.1 

Si'|<li'inl'«T«» .  . 

.{  .'i 

•A.  :> 

Miinh  10 

.(i 

S«'|i1i'Il|l>iT  I  ' 

A.  Vt 

Miirvh  VA 

.t» 

Si'pti'Illl'rr  I.' 

:;  4 

:k.  ;;.> 

Marrhl.-. 

.« 

Si'pti'iiil.i  r  1  . 

;{.  4 

Mnrrhi; 

.4 

Srplrilil'iT  1  1 

1  ■• » 
.1  .1.1 

A.  A 

MHn'h-Ji> 

.4 

Srpl'-IMl'i  r  l."» . 

A.  :t.-) 

M:irphJ2 

.4 

Si'pti'iiil'ir  1<. . 

.{  .'i 

A.  :t.'> 

Maivh24 

.A 

Si'ptj'iiilH-r  17  . 

;;.  4."i 

Manhai 

'      i.ti 

SrptrtllU'r  I'l  . 

.;  »..'» 

April  1 

l.liS 

SfplrlllluT  ■_*«•  . 

.»  ** 

... 

April  A 

1        1.8 

Srpti'iiil'iT  •->. 
Scpti'llil-'T  .il»  . 

.;  s.') 

4  1 

April  4 

1.8 

XprilS 

I       *  '* 

1.9 

.\pril  i> 

2.0 

Ortiili.r  .? 

4  .;.■) 

4  J.') 

\pril 7 

'      2.  (C. 

'        2.15 

<  h-riiUr  t 

i ; .'» 

\pril s 

2. 2A 

« »«-ti>l>ir  .'» 

\  c. 

\  .i:> 

April  li) 

2.  .::i 

2.4 

<  >i-iii)ii-r  II 

1  -i:. 

1  .V, 

A]»ril  11 

2  5 

«  )«tiil>iT  7 

Anrl  IJ 

2.7 

2.11 

« Jiiiili-r  s 

1  :..■, 

V>ril  VA 

2.75 

« JiMiilii  r '.» 

:>  I 

April  14 

2.«» 

2  9 

« hiiili.r  !i" 

1  »» 

4  ."i 

April  i:. 

'A.0 

<  )ct(i!.rr  r_' 

i  ^ 

1  •  ■• 
4  7 

April  17 

;<-  25 

1  )i ■!..!■.  r  1  1 

April  is 

a.  lis 

XAo 

<  ii-to'cr  1  r 

\  i> 

1    Is". 

April  I'.i 

•A.A5 

•  )i-t..'iTr  1' 

t  » 

April  LM 

1 

;i.5 

(  •.■t..'-<T  .'1 

\  7 

I  1. 

April  21 

'     i  .V. 

:ni 

«  »I-|..'!'iT  Jl 

t  s.'. 

April  22 

A.H 

<  Ji-l.il.iT  •-'.". 

I  > 

\pnl2l 

'      A.  K5 

:i.95 

( )i-i III  I  r  '*•• 

1  •» 

4  '.».". 

Vpril  2.1 

4  0 

« »r|..i..  r  J." 

April  2<) 

'      4.05 

•        4  I 

( Jcioln-r  I's 

J  '.»:. 

April  27 

' 

4  25 

(  »rf  i.lii-r  .".1 

.")  (I.") 

.')    M.") 

April  2s 

'       4.  A 

\.-\rmi  iT  .' 

.')  .*» 

."l  II.'. 

April  J.i 

4.  4.) 

Vi-xi'iii'M-r  !   . 

.-.  i:. 

M.i\  1 

4.(i 

4  7 

Ni i\cMi' •!  r  V 

:.  i:. 

M:iV  2 

1 

4  75 

\.i\  iii>'.,  r  '.» 

M.iv  ;< 

4  as 

48 

\'>\  i-'ir-i  r-  ;  I 

.'i   11 

M:lV  4 

J, 

5(>5 

\''i\cTi.'-ir  1  I 

.1   . ) 

:.  I 

M:-\    .-. 

r,  2.1 

5  1 

\,i\  «■■■,!. 1  r  '  s 

".    1 

M.'vt. 

5  2.-I 

\  ••/I-!-  ■  1  r  .'  1 

'.  n 

M::v  S 

:..  0 

5r> 

\-'\  •  :•..'•  '  r  J'l 

"i  II 

.M.!V«» 

5  6 

\    ■..  I'."  .  ■■  J> 

NTiv  III 

.->  s.i 

5  9 

\.>\.  •   .'■  1  !■     1' 

J  " 

M..V  11 

5  9 

1  In  .  •■.■  1  r  ".' 

\     N". 

M;i\   IJ 

Il  (1 

5  95 

|).  1  .  I-,:  i-r  ."> 

1     »» 

M;l\    VA 

5  9 

1  >i  <•■  !i-  ■  r  . 

1  ;■. 

M.iv  i:..     . 

•..1 

(•  1 

1 ».-.  .  i-i'..  r  '» 

1  ^ 

M.ivl...      . 

li  1 

1  >«  1  1  r:i.  ■<  r  ! .' 

J  ::. 

M;ivl7. 

■       •i.2 

li  i:> 

1  )•  •  •  i-i:  •  t   1  ; 

J  7". 

M:iV  is 

(12 

1  ini  i:ii  •  r  Il> 

\  7 

.M.IV  I'.i. 

«i  « 

(i3 

1  iii  1  nU'rr  )'.i 

i  1. 

Miiv  Jii. 

ii  5 

1  Mf  i-riil-'T  LM  . 

\  ;.:. 

M.IV  22. 

•  ..7 

i\  75 

1  >.  1  il:li  .■•■  J  i 

1  i 

M;.v2.;. 

t>  H 

1  ti-<(i;i(-(r  .'.'i 

\  ■-' 

M.i\  21. 

•17 

n  75 

I  ».(ir:! '  "T  ."^ 

\  \.-. 

M.IV  2.-I.    . 

U7 

M.r.  .'... 

(.  (I 

li  7 

I '.-'■. 

M..V  27 

li  K 

i.iMii.ir-,    : 

\  11 

M.IV  M 

1.  7 

li  T.'i 

l.irii.it-,    1 

;  ■! 

S\:,\  .:i». 

li  K 

I.ltli|.:rv   1. 

;  s'l 

M..\  :;i. 

1'.  7 

li  7.'i 

I.itiii  ir\   li' 

■ »  1 

Iiirii-  1 

. .    . 

li  75 

I.lMll.iI'-.     11 

.  *  .  1.  1 

I II II.- 2          .    . 

li  It 

I.iMii.ir\  1.; 

:  .'i 

.hill.-.!      .     .     . 

li  K 

.l.iMii.ir\   !•■ 

.;  t 

Iillii-  .'. 

li  (i 

'.■iiiii.ir\   !>». 

,;  II 

llllH'  il.     . 

.    .   .  • 

li  ii5 

I.imi.ir\  J! . 

J  !• 

IiiH'-  7 

ti5 

.I;iim.ir\  J«» 

1  •  1 

'llIH-  s 

li  45 

.l.(iiu;ir\  .i" 

-'  1' 

Iiim'.*. 

.    . 

ii.4 

I-I  lini.irv  .' 

I    '< 

hini-  I.;      

li  :\h 

I<-I.ru;ii  ■,  .; 

1    ^."l 

Iiiii.-  I'l. 

•.  it 

I''j'l>rii.ir\  (. 

1    •  1 

.Iiiiii'2l. 

h  A 



I'iOini:ir\  s. 

1     S't 

.hill.'  2.i. 

1.  2 

Frl'Fu.irv  l<i.. 

1   s 

.liin«'24 

(i.  25 

JfebruHry  13.. 

1  •  1 



.1  unc  20 

1.  1 

&1 

nut*'. 


i?ni. 

Juno  27 

Jiine2s 

Junt»2<»...     . 

June  ;*» 

Julv  1 

JuIvH 

,  JulV  4 

'  Julv  5 

.  July  ti 

Julv  7.. 
I  Julv  8 

Julv  lo 

Julv  11 

!  Julv  12 

Julv  VA 

Julv  14 

'  July  15 

I  JuJv  17 

Julv  IS 

'  Julv  19 

I  Julv  -J^ 

I  Julv  21 

=  Julv  22 

Julv  24 

Ju!v2."> 

Julv  21. 

Julv  27 

.  Julv  2n 

Ju!.v;'l 

'  Aii^st  1 

I  Au|?ii«it  2 

Aiifniitt  3 

AURUSt  4 

'  Aiigu.st  5 

I  AugU'vt  7 

AufTUst  8 

'  August  9 

I  AugU9t  10 

i  Auguiit  11 

August  12 

August  14 

■  August  15 

August  16 

August  IS 

August  19 

August  21 

Augu.M  22 

:  August  23 

August  25 

August  2« 

August  28 

August  30 

August  31 

Sopteinlier  1 . .. 

SeptemlH»r  2 . . . 

SoptemlHT  4 .  . . 

Sept^mlHT  5 .  . . 

Scptembor  t> . . . 

8fptpml»er7.  .. 

S*'ptenil»or8. . . 

ScptciuliiT  9 .  . . 

Sopt»'ml>tT  11.. 

ScptombtT  12,. 

Srptomh»T  i:i.. 

SeptomlHT  14.. 

S<«pt«miNT  1."... 

S«T>toTnl»i»r  1«4.. 

Sfpti'mU»r  19.. 

SoptonilMT  20.  -■ 

.S«»ptemlHT  21 . . 

4SopteinlH»r  22.. 

Sopt<»mher  23. . ' 

.Sept4»inlx^r  25 . .  , 

Si'pt«»inl»or  2i;. .  . 

September  27.. 

Septcmltor  2S. .  . 

Heptember  29. . 

September  30.. <. 

October  2 


GAOE   HEIGHTS   OF   MOOSEHEAD   LAKE. 


75 


Gage  heights,  in  feet,  of  Moosehead  Lake  —Continued. 


)ate. 


Q06.a 

ry2.. 

ry  4.. 

ry5.. 

rylO. 

17  13. 

ry  15. 

ryl7. 

ry  19. 

ry22- 

ry24. 

ry26. 

ry29. 

ry3I. 

ary2 

axy? 


Gagn  height. 


1905. 

er4. 

er5. 

er6. 

er7. 

er9. 

erlO 

erll 

«rl2 

erl3 

erl6 

erlS 

<»rl9 

<*rao 

er21 

€iT23 

er24 
•er25 

«26 

«r27 

fir  28 

«r30 

«r31 

nber 1 . .  . 
nber  2 .  . . 
nber  3 .  . . 
nber  4 .  . . 
nber  6.  .. 
nber  7 .  . . 
nber  8 .  . . 
nber  9 .  . . 
nber 10 .  . 
nber 13 . . 
nber  15 .  . 
nber  17 . . 
nber  18 .  . 
nber  20 .  . 
nber  21 .  . 
nber  24 .  . 
nber  25 . . 
nber  27 .  . 
nber  28 .  . 
nber  29 .  . 
Qbcr  30 .  . 

iber  1 

iber  4 

iber  5 

iber  6 

iber  7 

iber  8 

iber  9 

iber  11... 
iber  12... 
iber  14 . . . 
iber  15 . . . 
iber  18... 
iber  20... 
iber  24 . . . 
iber  25 . . . 
iber  27 . . . 
iber  29 . . . 


Out- 
let. 


Feet. 


2.15 


2.06 


1.8 


1.8 


1.5 


1.55 


1.5 


1.35 


1.3 


1.25 


1.3 
L3 
1.2; 
1.25 


L18 


1.0 


.95 


L05 


.9 

.8 


.78 


.78 


.95 


.9 

.8 

.7 

.75 

.7 

.6 

.6 

.5 


.5 

.5 

.45 

.4 

.35 

.4 

.3 

.3 

.25 

.25 

.5 

.45 

.5 

.5 

.45 


Green- 
ville. 

Feet. 
2.15 
2.25 
3.15 
2.1 
2.1 
3.0 
1.9 
1.85 
1.9 
1.8 
1.75 
1.75 
1.7 
1.75 
1.7 
1.65 
1.7 
1.6 
1.55 
1.5 


1.4 

1.3 

1.4 

1.3 

L3 

1.3 

1.36 

1.3 

1.3 


1.35 

1.35 

1.15 

1.25 

L15 

1.15 

1.Q 

1.0 


LO 

i-o' 


9 
'9' 


.9 
9' 


Date. 


1906. 

February  7 

February  9 

February  12 .  . . 
February  14. .. 
February  16 .  . . 
February  19 . . . 
February  21 .  .  . 
February  27 . . . 
February  28 . . . 

Maich  3 

March  5 

March? 

March  9 

March  12 

March  13 

March  16 

March  20 

March  21 

March  24 

March  36..:.... 

March  28 

March  30 

April  2 

April  4 

April  6 

April  9 

AprUU 

AprU17 

April  18 

April  23 

AprU25 

April  27 

April  30 

Mayl 


May  2. . 
May  4. . 
May  5. . 
May  7.. 

May  8.. 
May  9. . 
May  10. 
May  11. 
May  12. 
May  14. 
May  15. 
May  16. 
May  17. 
May  18. 
May  19. 
May  21. 
May  23. 
May  24. 
May  25. 
May  28. 
May  29. 
May  30. 
May  31 . 
June  1.. 
June  2. . 
June  4.. 
June  5.. 
June  6.. 
June  7.. 
June  8.. 
June  9.. 
June  11. 
June  12. 
June  13. 
June  14, 
June  15! 
June  16. 
June  18. 
June  19. 
Juno  20. 
June  21. 
June  22. 
June  23. 


Gage  height. 


Out-   I  Green 
let.         ville 


Feet. 
04 
.35 
.3 
.5 
.6 
.7 
.7 
.8 
.8 
.8 
.7 
.7 
.7 
.7 
.75 
.8 
.86 
.9 
.9 
.9 
.8 
.8 
.9 
.95 
.95 
1.0 
1.0 
1.1 
L2 
1.8 
2.05 
2.4 
2L88 


3.3 
a  75 


4.58 
6.06 


5.9 
&96 


7.15 
'7.32 


7.6 


7.5 
'7."46' 


7.46 
'7.46 


7.42 
7."  4" 


7.4 
i'.A 


7.35 
'7.25" 


7.1 
■7.6' 


Feet. 


ao 
a  15 

4.4 

a85 


4.6 

4.9 

&35 

6l75 

&0 

&55 

&85 

7.1 

7.3 

7.35 

7.4 

7.5 

7.5 

7.5 

7.55 


7.55 

7.6 

7.5 

7.45 

7.45 

/.4 

7.45 

7.5 

7.5 

7.4 


4 

5 
5 
5 
4 
4 
35 

7.3 

7.25 

7.2 

7.1 

7.1 

7.0 


7. 
7. 
7. 
7. 
7. 
7. 
7. 


Dttt«. 


1906.  Feet. 

June  25 /.I 

June  26 

June  27 7.06 

June  28 

June29 &95 

June  30 

Julyl &86 

July2 • &« 

July  3 

July4 &56 

Julys 

July  6 6.36 

July7 

July9 &16 

July  10 

July  11 6.0 

July  12 

Julyl3 &9 

July  14 

July  16 6.7 

July  17 : 

July  18 &6 

July  19 

July20 &6 

July  21 

July23 &4 

July  24... 

July25 &33 

July  26 

July27 &2 

July  28 

July  30 &.0 

July  31 

August  1 4. 9 

August  2 

August  3 4. 8 

August  4 

August  6.  ^. .. ..       4.66 

August  7 

August  8 4. 5 

August  9 

August  10 4. 35 

August  11 

August  13 4.1 

August  14 

August  15 A  95 

August  16 

August  17 a  85 

August  18 

August  20 a  75 

August  21 

August  22 

August  23 

August  24 '      a  6 

August  25 1 

August  27 a  4 

August  20 as 

August  30 

August  31 {      a  15 

September  1 ...  I 

September  3 ...  1      a  1 

September  4. .  . ' 

September  5. .. I      2.06 

Sejftember  6 ...  1 

September  7...  j     2  86 

Septembers.  ..I 

September  10. .       2.75 

September  11 

September  12 . .       2. 76 

September  13 

September  14 . .       2. 5 

September  15 . . ' 

September  17. . I      2.45 

September  18 . . ' 

September  19. . I      2.4 

September  20 . .  1 

September  21 .. ;      2.4 


Gage  height. 


Out- 
let. 


a  Lake  frozen  over  January  1  to  May  13  and  December  2-SV,  \SW». 


Green- 
ville. 

Feet. 
7.0 
/.15 
7.16 
7.1 
7.0 
7.0 


&7 

&66 

&6 

&5 

&35 

'ai* 

A  I 
&0 
&95 
&9 
&76 
&6 
7 
6 
66 
5 
4 
4 
4 
36 


& 
& 
& 
& 
& 
& 
& 

a 


&3 

4.45 

&06 

4.95 

4.95 

4.9 

4.8 

4.65 

4.66 

4.66 

4.5 

4.26 

4.25 

4.2 

4.15 

4.0 

ao 

a86 
a  75 

a7 

a65 

a65 

a? 

a6 

a45 

'a2* 

a3 

a2 

ai 

ai 

ai 

ao 

ao 

ao 

2.9 

2.8 

2.8 


2. 
2. 
2. 
2. 
2. 
2. 


2.5 
2.4 


3697— iRH  198—07 e 


'i\ 


W.VTKK    RESUUKrES   OF    KENNEBEC    UIVER    BASIN. 


ti'hi*  A'"/A'.v    ii  iff.  ttf  MtHutthnul  Lnkt    -l'niitiiiiic<l. 


Im: 


■..:'.•. 


liHgi-  height. 


y..  ■■    , 


««.  ■,■'■  ■■     •  '  -* 

S.;'.   ■■    .  -_> 
>  ;•:.  ■•■  «  -  .'■ 
>■  y\.  ■■■  »  I"  > 
>.  i>'..  ■■•'-  -  .*■ 
>.  ;••.  ■■  ■-.  r  * 
«\  •..'•-; .    . 

•  V.  ■  .  - :.   . 

1ST ■  .  -  ; 

»V..'  <.  -  4 

»s  ■     -  -  ■   . 

*  H  1  •   .  ■ 

»  K  T-  •  r  ^ 

»H  •    ■   «  •  i 

\K*.   ■'  •*  '  ■■' 

*  V!   •   1  !  '.  ■ 

I  \  ;  ■  .  '  ■  : 
I  V  I .  •  »  ■  ■ » 
« \  I  '  %  -  ■.  ■ 

I  S  • .  •  »  r  ■ 

I  V  •,','•  ■ 
»*.•■••'■  s 

iK  !•■•:'.  <    . 


IHW. 


l:Oi. 


M. 


<irpon- 
villi». 


F(ft.        Fitt, 


L\ 


L  I 


■>  •> 

2.  '2 


1     ■ 

«Kt.»Ur-J4 

ll  -    1 

»     • 

»  K'li'U  r  Jo . 

•>  ■> 

%     _ 

«K-I.»'»T  "_»•• 

Lh 

1  V-t.»NT  JT 

iii 

k    , 

i»i'l.''«.T  J»» 

it". 

i.i 

1.. 

«Vf«i"r  .*» 

2.4 

.'.  <■ 

•  V!.'*-r.4l 

is 

2.4 

J.I 

N.'\'!:-.Nr  1  .  ,. 

2.4 

\   \!-i.rJ.  .. 

is 

2.5 

'.  <k 

\.\-  :■..'.  r.i .  .. 

2.5 

I  ■' 

\  -v.  :*.'•  r  .'i .  .. 

■J.  s.>  , 

2.S 

i  • 

\  ■■..  ::  '•■r  •• .  .. 

2.K 

\.%-  ::.:tT.  .. 

■_'.■•  1 

2.9 

'i 

\  ■\.  ::.!•  rs  .  .. 

2.9 

•        . 

S    \.  :v.>  r  '.*  .  .. 

;tn 

2.9 

•      ■ 

\    %    -T ■■■-•r  IH  .  . 

■ 

2.0 

S    \   ::.  -  r  '.J.  . 

.10 

2. '.I 

J  _• 

S  •■.■■:■  r  1.1 .  . 

2.9 

%       « 

S    \    ::    -  r  14.  . 

iv» 

2.9 

■       « 

\  ^N  ■  ■:    -T  •"• .  . 

2.9 

-  - 

\    \-  ■:  "•  r  I'- .  . 

.in 

2.9 

I>art^ 


19CIG. 
Ntivi'iiiU-r  17  .  .  . 
Novi'iiilwr  19 .  . 
Novi'iiilw^r  "Ji .  .  . 
Nfiv«*iiiNT  21  .  . 
Xovi'inlnT  22  .  .  , 
Ni»vriii».rr  2:*.  .' 
XowiiiUt  24  .  .' 
Xovi'iiiImt  2ti .  ., 
Xo\'«*iiil*»r  27  .  .. 
Xi»viMiil"«r  2s  .  . 
N«»vi'iii!iiT  2«*  .  . 
Xov»'iiiU'r  ;fl» .  . 
IJi^i'inl-T  H. , . . 
I>iirt'inliiT  li. . . . 
l>«M"i'iii!»«'r  7. .  . . 
Ih««>«iiiU'r  12  . . . 
I><x^*iiil— r  14  . . 
I>t<*i*nil»iT  17  . . . 
I>i<^'iiiNt  I'*  . . . 
I>»<vni!i»»r  21  . . . 
l^i-t^'iiil-'r  24  ... 
I^-oi'inlii-r  2fi ... 
iVf^-mluT  2h  .. . 


n-iT-     i.-«- 
1ft  I .. 


/■'/• 


.i'l 


t-: 


.III 


■■    *■  . 
-v  ..■  ' 

.%.  ■' 
■  L  .i 

X  J.-. ' 
.r: 

•  *  ~ 

.'!  .' 


DEAD   RIVER  NEAR  THE  FORKS. 

lV:ul  K'.vir  lias  it>  lu'ailwators  in  iho  mountains  hetwoen  Maint 
aiul  Taiiaila  ixwA  \\y^\\^  in  a  ironeral  easterly  diroctinn,  eiiterinj:  ilif 
KtMinolus  :tt  lilt*  Fork-.  li<  l»asin  is  40  miles  in  extreme  lenjrth  i'V 
:\o  \\\\\c<  \\\  \\'\y\\\\  an  i  :-*  a!:n.»^t  entin»lv  covered  with  forests.  F'ffa 
lari:i*  p^»r::.'!i  't'  ii<  U'liirth  the  river  flows  through  swamps:  in  ir? 
l.»\\i«r  «N»-:r--i'  •  !ia>  »'.'!i«»i»lfrai>lo  fall.  The  only  dams  on  the  stn^nn 
art'  »»v\Tuvl  !\\  \\w  l.'i:-tir:\  iiii;  companies,  and.  the  jratos  are  kept  tjp»^a 
i\\\cv  \\\v  iir-xi'«-  .-ifi'  .'•;:  «•!*  rlu'  river. 

ri:  -  c:ij ::  .:  -:::•.'!'  ^^M'*  »*-TaM:'»hed  SiMiteniln^r  20,  l!KM.  hv  X.  C 
(;r.<\«"       1*    -s  '..'»:s:i'.:  1:  :..'!»"»  \\t'^t  «»f  The  Forks. 

ri..  .  !..::;:  r  --  -^rraji."  :'  :  '■"»  fiH't  al»ove  and  helow  the  strttiniiari'" 
i«»  :il*.'::  J:''»  :"••«••  Nvi.ii  w  ■  !\i::i:irv  ^laires.  The  hanks  are  HK'kv  an^ 
are  «»  :*:»«'i  :         .  n  .:•■   \\    ■•■  »'\::e:Me  fro'^hets.     The  ho<l   is  nn-kv  ani: 

ri'.'  ::.i^«-.  \v '  •  ::  -*  '« :.i  va.  ••  » :i.  ]i  dav  bv  JenMniali  niinrin.  ir..> 
:i  xi'it  .  :-.  '  li  ..•■;;.  '.i  i  '  :.  .:;"^t'  l-iwlilor  on  the  left  hank  alMnil  7'" 
111':  "'I'!,  u  '.I  v::''!i  1*  -  :.  !'.:r«Mi  t«»  a  heneh  mark,  a  o»»pper  l"i- 
-St :    •:  :i  i'  \\;.ii :  •'■>  :*i  »•:  :':■    :.  '.'::»  irairr:  elevation.  7.97  feet  ahovo  rbf 


».":-:' 


N     '.  \  «- .  :.  •::'*  'ii:.  :..;.. if  :!i  (•«»:i:iiates  previously  puhli.<he<i  fr 

^';i;  :.  ^  •■  :•  ::.•!. :V..\  r:.*;;!.-*  ;i>  j::\t'!i  helow  are  consideix*«l  !•» '•? 
\\:'i.::.  "■  ;•»  r  «»■:::  :'  ':..■  "..•  ::-  \\  f'-r  iHsehar^re  greater  than  "»"' 
.-»••«  ■•:.  i-fe».:.     Brl'-w  !ir.«»  p.-iiit  tlu*  pr.«l«al»le  error  increases  srraiiuailv. 
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iing  about  10  to  15  per  cent  for  a  discharge  of  170  second-feet.     The 
tiiy  discharges  are  subject  to  much  larger  errors. 

Discharge  weasurements  of  Dead  River  near  The  Forks. 


Date. 


1901. 


rtemtxT  29". 


1903. 


le  5 

left 

y  16 

gust  18... 

veml)er  4. 

Do 


1904. 


!ie8. 
3e9. 
-IC21 


Gage 
height. 

Dis- 
charge. 

Feet. 
0.40 

Sec.-ft. 

.90 
.90 
1.10 
.89 
.flO 
.09 

401 
737 
452 
211 
214 

.^00 
6.35 
1.05 

3,470 

15,300 

056 

Dat(>. 


June21.... 
July  27.... 
August  29. 


1904. 


April  21. 
June  1.. 
Do. 
July  18. 


1905. 


May  8 

Do 

September  5. 


1906. 


Gage 
height. 

Feet. 
1.05 
.72 
.78 


1.82 
1.75 
1.75 
1.00 


4.35 

.4.28 

.85 


Dis- 
charge. 


8ec.-n. 
676 
279 
370 


1.810 

1,520 

1,510 

600 


7,700 

7.490 

385 


o  By  wading. 
Daily  gage  height,  in  feet,  of  Dead  River  near  The  Forks. 


Day 


1901 .« 


Sept.       Oct.    I    Nov.       Dec. 


0. 


35 

4 

4 

4 

4 

35 

3 

3 

3 

3 

3 

3 

4 

5 

8 

5 


0.5 
.4 
.5 
.5 
.5 
.45 
.4 
.4 
.4 
.4 
.4 
.4 
.45 
.5 
.5 
.5 


0.8 

.8 
.7 
.7 
.7 
.8 
.8 
.7 


<»  Ice  conditions  Novi*rab(»r  20  to  December  31 ,  1901. 


Day. 

Mar.    j    Apr. 

May. 

June. 

1902.O 

■' 

1 

. 

........|........ 

1 

•• -----•., -    -      -- 

1 

i        1        ; 

Day. 

Sept. 

Oct. 

Nov. 

0.5 
.4 
.4 
.5 

Dec. 

'  17.. 

1901. 

1.6 
1.3 

.96 

.85 

.8 

.65 

.7 

.8 

.8 

.8 

.7 

:l 

.55 
.5 

18 

,  19 

:  20 

21.. 
22.. 

.5    ■ 

.5    : 

23.. 
24.. 

*   * 

.6    i 

.6  L. :::::: 

25.. 
26.. 
27.. 
28.. 
29.. 

.6     

.6  ...:  : 

.7     1 

.7    1     -  - 

0.4 

.4 

.7 

•" 

i   30 

.8 

31.. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

2.57 

2.1 

0.8 

1.05 

2.8 

1.0 

2.1 

2.4 

.9 

1.1 

2.65 

1.0 

1.85 

2.2 

1.0 

1.0 

2.0 

LO 

1.55 

2.0 

1.0 

1.0 

1.76 

L2 

1.7 

1.9 

1.1 

1.0 

L6 

1.2 

1.5 

1.75 

1.0 

.9 

1.56 

1.1 

1.4 

1.55 

1.1 

1.3 

1.45 

1.1 

1.4 

1.35 

1.0 

1.55 

1.36 

1.0 

1.3 

1.3 

.9 

1.45 

L25 

1.0 

1.1 

1.4 

1.0 

1.3 

1.1 

1.0 

1.0 

1.3 

1.1 

1.2 

1.1 

1.1 

.8 

1.2 

1.45 

1.25 

1.0 

1.2 

1.2 

1.1 

1.75 

1.45 

.9 

1.1 

1,15 

1.0 

1.8 

1.6 

.76 

1.1 

1.1 

1.0 

1.7 

1.6 

1.1 

1.1 

1.1 

1.1 

1.0 

1.6 

1.7 

1.1 

'      1.1 

1.0 

1.5 

2.0 

1.9 

1.1 

1.0 

1.1 

1.5 

1.75 

1.8 

1.16 

1.0 

1.0 

1.6 

1.0 

1.8 

1.2 

1.0 

.9 

1.75 

1.0 

1.65 

1.3 

>  1902  gage  heights  have  been  revised  to  agree  with  observer's  original  record.  Ice  conditions  prob- 
ly  existed  during  Deceniber,  1902. 
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I  fail  If  [jmje  height,  in  feet,  of  Dead  River  near  The  Forks — ('(»ntiiiu 


Ji. 


4. 


ii. 

4   . 

s. 


11 . 
ij. 

M 
I'-. 

!••. 
17 
is. 
l'». 


■_'• , 

I" 
^  I 


',1. 
III. 

11. 


M. 
I."). 


\u 


Is 

I'.J. 


\h\\. 


l:»rj. 


Mar.       .Vpr.       May.      Junp.      July. 


2A 

24 

•J.'i 

■-»•■« 

l.ti 

4. 56 

•J7 

3.05 

3. 3 

;u 

4.15 

3.2 

i'.«>;i.'« 


i-Mll 


i.  '».-. 


2.  nr. 
.'^.  2:. 

2.  .i.') 


2. 2 
i.ir,  i 

l.s 

i.s:. 

l.S'. 


1. 1:1 

4.'.» 

.'•.  \) 

»i.  .S.'i 

'..  2.'» 
4.  .V, 
4.  4:. 
4.  1:. 
4.  7.*, 

:..  1'. 
4.  .V) 
4.  2.") 
4.  (>.") 
.">.  •• 

4..T 

4.«; 

4.  1"» 
«..  1.-) 
.').  .V) 


l.O 
1.0 

1.0 
.9 
.9 
.9 
.9 

1.85 

2.K 

4.M 

3.H 

2.9 

2.2 

1.95 

I.H 

2.0 

2.15 

2.05 

1.7 

1.5 

1.4 

1.3 

1.1 
1.0 
1.0 
1.1 
1.1 


2  25 
2.45 
4.  15 
:i.  45 
2.  45 

4.  (i.'t 
;{.  4.') 
4.  •».') 
4.  7;'. 
4.') 

:i.  7 -) 
:\.  45 
2.  •> 
2.1 

l.S 

!.."> 
1.4 
1.2 
I .  iWt 

i.or. 


a  75 

.6 

.8 

-7 

1.0 

1.25 

1.05 

1.2 

1.45 

l.fiS 

2.0 


1.0 
1.0 
1.0 
1.0 
.9 

.9 
.9 
1.0 
.96 
.9 

1.0 
1.0 
1.0 
1.0 
1.1 

l.l 
1.1 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
.9 
1.1 

1.35 

1.5 

I. -25 

1.15 

1.1 

1.2 


1.05 

1.2 

1.45 

1.7 

1.55 

1.4 

1.25 

1.2 

1.0 

1.0 

1.1 
1.4 
1.5 
1.5 
1.3 

1.15 
1.0 

\.or, 

.9.') 


Aug. 

Sept. 

Oct. 

1 

as 

1.0 

0.95 

.8 

1.8 

.9 

.7 

L7 

-S 

.7 

l.ft 

.8 

1.8 

1.6 

1.1 

L45 

1.45 

1.2 

1-3 

1.25 

1.1 

1.2 

1.  1 

1.2 

1.1 

1.1 

1.0 

1.0 

1.1 

1.35 

.  4 

2.S 

-■ 

1.35 

1.4 

1.4 

1.3 

1.15 

1.Q5 

1.0 

1.0 

.9 

.9 

.0 
.9 
.9 
.9 
.9 

1.0 
1.0 

.9 

.9 

.9 

1.0 

1.1 

1.3 

l.:i6 

1.2 

1.1 
1.05 
1.0 
1.0 

.9 

.9 


.95 
.96 
.85 
.85 

.8 

.75 
.76 
.A5 
.06 
.66 

.75 
.75 
.85 
.95 
.96 

.85 
.85 
.85 
.85 
.75 


.9 
.8 
.8 
.7 
.7 

.8 
.7 
.7 
.7 
.7 


.t» 
.0 

.r» 
.0 


.  o 
5 
5 
5 
6 


.75 
.75 
.75 
.85 
1.25 

1.45 

1.3 

1.2 

1.05 

1.05 

.95 

.95 

1.05 

1.25 

1.6 

1.8 

1-7 

1.5 

1.36 

1.45 


.6 
.6 
.6 
.6 
.6 

.5 
.5 
.5 
.5 
.5 


*• 
.  4 

.5 

.6 

.5 

.6 

.5 

.6 

.5 

.6 

.0 

.6 

.♦i 

.6 

.0 

.6 

.6 

.6 

.6 

.fi 

.0 

.f. 
.« 
.♦i 
.(i 

.♦.i 
.«> 
.  4 

.7 
.  7 
.7 


2.15 
3.05 

ao 

2.7 
2.*. 

2.  ,55 

2.25 

1.7 

1.4 

1.35 

1.25 
1.25 
1.15 
1.25 
1.15 

1.15 
1.25 
1.15 
1.15 
1.15 


"  <  J.ip'fiirrird  .iwa'-  «liirin<:ihi'  winter  bv  ic*^;  n';>l;ur<I  Juno 4. 1903.    Ice  conditions duriiu 
V.n):\. 

'•  UiviT  fri»/.rii  over  .IniiMiiry  1  to  .\pril  .')  uiul  DwrinlxT  11-31,  1904;  dearof  ioe  April  9. 
<liiriM^  fro7»'n  |M'rin<|, 

f  .Vni'hor  ice  HtTcf-ts  gupo  n'mlings. 
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D€tily  gage  height,  in  feet,  of  Dead  River  near  The  Fork» — Contmued. 


»ay.                  Mar. 

Apr. 

May. 

Junfl. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

904. 

1.86 
1.96 
2.06 
2.36 
2.6 

3.3 

5.66 

5.46 

4.8 

4.65 

2.85 

3.06 

5.4 

2.9 

4.85 

2.75 

1.96 

a9 

4.15 
a55 
5.85 
4.25 

4.06 

4.2 

4.25 

4.15 

4.3 

4.55 
4.15 
4.1 

as 
a5 

5.7 

5.06 

4.05 

as 

5.2 

5.1 

4.85 

4.66 

4.75 

4.6 

5.15 
4.35 
4.45 
4.55 
4.15 
2.85 

a  85 
4.4 
4.1 
4.2 
a  7 

4.35 
4.35 
a(i5 

a  85 
a  9 

4.25 
4.75 
a  95 
4.05 
a  8 

a  85 
a  85 

4.35 

a9 
a  65 

1.06 

1.1 

1.16 

1.2 

1.35 

1.46 

1.46 

1.35 

1.2 

1.1 

2.6 

2.56 

1.9 

1.7 

1.65 

1.65 

1.75 

1.66 

1.6 

1.66 

1.55 

1.8 

2.3 

2.2 

1.96 

1.85 

1.85 

1.75 

2.0 

2.3 

2.65 

2.65 

2.4 

2.2 

2.05 

2.05 
1.96 
1.96 
1.85 
1.75 

a55 
2.35 
2.15 
1.95 
2.95 

a  05 
a  7 
a  95 

a7 

2.7 

ao 
a  95 

2.5 
2.0 
1.95 

1.6 

1.7 

1.55 

1.45 

1.4 

.96 
.85 
.85 
.76 

.75 
.66 
.06 
.75 
.S5 
.96 

K75 

2.2 

2.3 

2.4 

2.2 

2.0 
1.8 
1.6 
1.5 
1.45 

1.35 

1.45 

1.3 

1.2 

1.1 

1.06 

1.0 

1.05 

1.25 

1.65 

1.96 

1.35 

1.1 

1.1 

1.15 

1.15 

1.06 

.96 

.96 

.95 

1.5 

1.25 
1.15 
1.15 
1.15 
1.15 

1.15 
1.05 
1.06 
1.06 
1.2 

1.3 

1.65 

1.8 

l.(V5 

1.6 

1.35 
1.35 
1.35 
1.35 
;      1.25 

1.15 

1.66 

1.7 

1.5 

1.06 

.9 

.8 

.76 

.75 

.76 

.75 

1.86 

1.85 

1.56 

1.4 

1.2 

1.0 

1.0 

1.06 

1.06 

1.06 

1.06 

.96 

.96 

1.06 

1.05 

1.15 

1.3 

1.45 

1.3 

1.15 

1.15 
1.06 
1.06 
1.06 
.95 

.96 
.86 
.86 
.86 
.75 
.75 

.85 
.85 
.75 
.75 
.75 

.75 
.76 
.65 
.65 
.65 

.65 
.66 
.65 
.65 
.66 

.65 

.6 

.55 

.65 

.65 

1.35 
1.35 
1.35 
1.26 
1.26 

1.4 

1.6 

1.66 

1.76 

1.85 

.75 
.75 
.75 
.86 
.95 

1.05 
1.2 
1.25 
1.1 
.96 

.96 
.86 
.76 
.76 
.75 

.75 
.75 
.9 

1.1 
1.15 

1.06 
.95 
.96 
.95 
.9 

.8 

.75 

.75 

.75 

.75 

.75 

.85 

.86 

.8 

.75 

.75 
.75 
.75 
.75 
.75 

.85 

.86 

.8 

.76 

.75 

.75 
.75 
.75 
.75 
.75 

1.7 

2.15 

2.65 

2.76 

2.6 

2.4 

1.85 

1.65 

1.6 

1.4 

1.36 

.75 
.75 
.75 
.75 
.75 

.76 
.76 
.66 
.65 
.65 

.66 
.66 
.65 
.66 
.75 

.75 
.75 
.75 
.75 
.76 

.75 
.76 
.75 
.75 
.75 

.75 
.75 
.75 
.65 
.65 
.66 

.75 
.75 
.75 
.75 
.75 

.66 
.66 
.66 

1.15 

1.4 

1.66 

1.56 

1.65 

1.3 

1.26 

1.15 
.96 
.95 
.9 

.85 

1.06 
1.06 
1.06 
1.05 
1.05 

1.06 
.96 

1.0 

1.0 
.96 

1 

:::::;:;:: 



3.0 

a85 
(105 
4.45 

f 
1 

»5.a 

3.6 

.75 
.85 
.86 

.86 
.85 

.86 
.85 
.95 
.96 
.96 

.86 
.76 
.75 
.85 
.85 

.85 
.85 
.95 
.95 
.96 

.95 

.86 
.85 
.85 
.85 

.95 

.95 

1.06 

1.15 

1.15 

1.15 

.-..-. 

3.35 

a4 

2.9 
2.6 

1.1 

1 

1.05 

1.05 

"'       "             '  . 

1.16 

1 

2.45 
2.35 
2.36 
2.36 
2.45 

2.45 

2.65 

2.5 

2.3 

2.36 

2  35 

2.95 

2.85 

2.2 

1.9 

2.4 

a25 

4.95 

2.35 

2.3 

2.15 

2.3 

3.2 

3.4 

3.15 

1.16 

1.16 

1.15 

1.15 

1 

1.15 

1. 15 

1.06 

1.06 

1.06 

\ 

1.06 

1.05 

1 

1 

4.85 
3.85 
2.8 

3.5 

»6.6 

1.4 

1.3 

1.25 

1.15 

1.05 

1.06 
.95 
.95 
.95 
.95 

1.05 

1.05 

.96 

.96 

1.06 

1.05 
1.06 
1.05 
1.05 
1.05 

.95 

^ 

.96 

1.06 

i                1 

1.05 

•i 

1.05 

1.16 

1.26 

1.25 

1.25 

2.65 

2.65 
2.55 
2.45 
2.45 
2.35 

2.6 

1.15 

1.25 

1.26 

1.26 

1      3.0 
3.2 
3.4 

i      3.6 

■ 

r  frozen  January  1  to  March  27,  1905:  ice  went  out  March  28  and  river  dear. 

ir  16-31, 1905. 

r  fro£eii  January  1  to  April  10,  and  December  14-31, 1906. 


River  frozen 
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Daily  gage  heUjht,  in  feet,  of  Dead  River  war  The  Forks — Toniini 


Dhv. 


iMki. 

21 

•22 

2:i 

24 

2:> 

2ti 

27 

2S 

29 

:«» 

31 


Mar.    i    .Vpr. 

May. 

3.85 

3.4 

4.0 

3.4 

3.55 

2.« 

3.0 

3.05 

3.05 

3.25 

3.15 

1 
1 

June.  1 

i 

1 

1.35  ! 
1.25  1 
1.5 
l.ftS 
2.0 

1.0  ! 

1.8    j 

l.ft  ' 

1.4    1 
1.35  1 



1 

July. 

1.25 
1.25 
1.25 
1.25 
1.15 

1.15 
1.05 
.05 
.05 
.85 
.85 

Aug. 

1 
Sept. 

f.HiX. 

1 

' 1      3. 85  ' 

.75 
.75 
.75 

.85 
.85 

.85  1 

.  1.7   1 

■1-5 

.7.5  1 

.75 

.75 

1 

.75 
.75 
.75 
.85 

.85 

1 

.75, 
.75  ' 
.75 
.  75  1 

.hs 

' 1      4. 55  ' 

1.2.'i 

1 !      4.  e5  1 

1.5 

1 1      4.15; 

1     :i8   , 

'■ '      .3.4    , 

1.8 

1.85 

1.1*5 

;    3.0  ' 

2.(15 

3.25, 

1      3.  55  1 

1.9 

3.45 

1 

1.7 
l..Vi 

_ 

Rating  tahh  fnr  Dead  Hirer  near  The  Fork*  from  Jant  ^h,  1902,  to  Dectmh 


lu'ipht. 

c'hiirgi'. 

1       (fUgP 

height. 

1        Dl8- 

'  chaige. 

1 

Gage 
height. 

Din- 
charge. 

hei^. 

Di 
char 

F(ft. 

Stc.'jt. 

Fret. 

Sfc.-n. 

1,225 

Ffd. 

Sec.-ft. 

Feet. 

Sfi 

0.  4() 

4.'> 

1.50 

2.60 

2,070 

4.4U 

7.7 

0.  W 

110 

l.(i0 

1.3<» 

2.70 

3.100 

4.(0 

>s.i 

0.  (iO 

lS.'i 

1.70 

1.505 

2.80 

3.3ri0 

480 

9.1 

0.  70 

•270 

l.J<0 

l.(»50 

2.00 

3,570    , 

5.00 

9.}5 

0.  so 

;t<v-. 

1.90 

1.705 

3.00 

3,790 

5.50 

11,9 

0. «.«) 

470 

•2.00 

1,945 

3.20 

4,240    ' 

6.00 

14.n 

I.(N) 

rm 

2.10 

2.100 

3.40 

4.730    , 

6.50 

lt».3 

1.  10 

7(K) 

2. -20 

2,200 

3.60 

5.380    , 

7.00 

18,7 

1.20 

S2.'i 

■2. 3(» 

2.430 

3.80 

5.830    ' 

i.;«) 

".».V) 

•2.40 

2.«i00 

4.00 

6,430    1 

1 

1 

1.40 

H>.«) 

2.  m 

2,780    ' 

4.20 

1      7,000    1 

1                   1 

1 

1 

•I  This  tiii'lr  is  ,ipplicii))l(>  only  for  opon-chHnnel  conditions.    It  id  based  on  19  diac-harge 
iiiM'lt'  <l\iriiif;  HiO:i  HiOii.     It  is  well  rlftinod  )>etween  gage  helghtAO.7  foot  and  2  feet. 


hiiii'  _'."»  .it). 

.Iiil\ 

Vuuusi  .  .    . 

SrptrllilMT. 
<)c1()Imt. 
N'«i\  i-IIIImT  . 


J    .i) 


llllli 

Inly.    ... 
S<'pi«MiilM'r 

(  )r|  (itiiT 

Ni«\  i-iiiImt 


.\pril  10  .'41 
Mny.    .    .. 

luin' 

.luly 

.\MglHt  .     . 

.S»ptoTnl»»'r 
Octohi-r.  . 
N'ovoihUt 
D<H^('inl»or 


1  10. 


MtmthUj  iHsi'harge  of  Dead  River  iiear  The  Forki. 
[  Drtiiimgo  urea.  870  tiquare  miles.] 


.Moiitli. 


I'.«<|J.'« 


I'.to;;. 


Uioi.'- 


Dischai 

rge  in  aecond-feet. 

R 

iiniun. 

Minimum. 

Mean. 

Sw.-ft. 

. 

sq.  mi 

8.245 

1,365 

4.855 

5. 

'2,913 

185 

954 

1. 

2.1)00 

270 

991 

1. 

1.795 

365 

1.022 

1. 

xmi 

365 

942 

l.< 

3.»i0 

318 

1.22(i 

1 

1. 

9.140 

470 

1 
1.748  1 

2.1 

1.22:. 

470 

it¥n  < 

1.090 

470 

tV48  1 

470 

110 

222 

•270 

110 

172' 

■    1 

.ISO 

270 

:e7  1 

1 

• 

14,:iOO 

1.6S0 

3,722  1 

4.: 

IS. 040 

1.870 

8.802  1 

las 

x.9m 

640 

2.909; 

a^ 

1.505 

228 

705  , 

.i 

1.505 

228 

405  > 

• 

1.7-22 

318 

067  1 

1.1 

3.900 

762 

1.770  1 

2LC 

1.022 

525 

741 

A 

1.090 

52S 

712  ' 

A 

a  Efltimfites  for  Decern bor.  1902.  and  Deceml>er,  1903.  omitted  on  Meoirat  of  Ice  cone 
ft  River  frozen  .Tanuarj*  1  to  .Vpril  0  and  December  11-31, 1904. 
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Monthly  discharge  of  Dead  River  near  The  Fork* — Continued. 


Month. 


1905.<i 
▲pra 

June 

July 

August 

r  fleptember 

October 

•  November 

Daeunber  1-16 

Mwll  10-30 

I  lUDB. '.'.'.'.. 

July 

August 

September 

October 

•  November 

December  1-13 


Discharge  In  second-feet. 


Maximum.  Minimum 


9,700 

13,420 

3,065 

2,000 

1,722 

890 

318 

762 

762 


8.600 

^,960 

6,280 

1,660 

418 

417 

2,022 

1,090 

800 


1,796* 
3,465 
1,296 
525 
318 
318 
228 
318 
640 


2,515 

2.970 

890 

418 


Mean. 


3,352 

7,821 

1,965 

1.180 

739 

475 

289 

470 

7^ 


4,586 

5,936 

2,593 

867 


148 

292 

227 

337 

227 

934 

525 

701 

525 

756 

Run>off. 


Sec.-ft.  per 
•  sq.  miiie. 


Depth  is 
inches. 


a85 

4.30 

&99 

ia35 

2L25 

2L51 

1.36 

1.57 

.849 

.96 

.546 

.61 

.332 

.38 

.540 

.60 

.810 

.48 

6.27 

4.12 

&82 

7.86 

2.96 

a82 

.997 

LIS 

.336 

.39 

.387 

.43 

1.07 

L23 

.806 

.90 

.869 

.42 

a  River  fro7.en  January  1  to  March  28  and  December  16-31. 1905. 
6  Ice  conditions  January  1  to  April  10  and  December  14-31, 1906. 


CARRABASSETT  RIVER  AT  NORTH  ANSON. 

Carrabassett  River  enters  the  Kennebec  from  the  west  at  North 
Anson.  Its  basin  has  steep  slopes,  partly  in  farm  lands,  with  no 
large  natural  reservoirs.  Dams  have  been  constructed  and  power 
used  at  New  Portland,  East  New  Portland,  and  North  Anson. 

The  gaging  station  was  established  October  19,  1901,  by  N.  C. 
Grover.  It  is  located  above  Embden  Brook  and  below  Anson  Brook, 
about  4  miles  from  North  Anson. 

The  channel  is  straight  for  500  feet  above  and  300  feet  below  the 
station  and  is  about  150  feet  wide,  divided  into  two  parts  at  low  stages 
of  the  river  by  a  gravelly  bar.  The  bed  is  of  coarse  gravel  and  is  per- 
manent, and  the  current  is  moderately  rapid. 

Discharge  measurements  are  made  by  wading  at  low  stages  and 
from  a  boat  at  high  stages. 

Gage  readings  are  taken  once  each  day  by  N.  Q.  Hilton.  There 
are  two  gages.  One  is  a  vertical  rod  attached  to  a  tree;  the  other 
is  a  standard  chain  gage  attached  to  trees  on  the  bank.  The  length 
of  the  chain  is  36.73  feet.  The  datum  of  the  two  gages  is  the  same 
and  is  referred  to  a  bench  mark,  a  copper  bolt  set  in  a  large  bowlder 
at  the  outlet  of  Anson  Brook;  elevation,  11.40  feet  above  the  zero 
of  the  gage. 

Estimates  as  previously  published  for  1902  to  1904,  inclusive,  have 
been  revised  and  are  now  based  on  the  1905  rating  curve. 

Values  for  monthly  means,  as  given  below,  are  considered  to  be 
within  5  per  cent  of  the  true  flow  for  discharges  greater  than  600 
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second-feet.  Below  this  point  ihe  error  may  r&nge  between  5  and 
30  per  cent.  This  is  due  to  changing  conditions  of  flow  and  the 
larger  errors  in  general  occur  only  over  relatively  short  periods  of 
time.  The  probable  error  of  a  given  low  monthly  flow  can  be  esti- 
mated somewhat  closely  by  comparing  the  percentage  error  of  tht 
nearest  low-water  measurement,  in  point  of  time,  with  the  ratiii 
table  for  the  gage  height  of  the  measurement. 

Uiidiargt  mauuremmtt  t^  CarrabaMeU  Rirer  at  North  Anton. 


IXW. 

£%. 

Dktt. 

a 

>«n. 

.80 

i.sg 

l.flB 

1  eo 

[go 

11 

1,0«0 

m 

A«u«l*       '""■ 

Frtl. 

a  71 

LIS 

"% 

IHM. 

MOS. 

im3. 

ffiS:::;;-:;:::::;:::::::::: 

l«l». 

_      _.    

'Ixigjam  lnl«ft  fbannpl  SCO  tort  helow  gage.  >  UHninment  made  bjr  wading  m 

IJaity  gagr  height,  in  feel,  q^  CarraboMett  River  at  North  Anton. 


n  Hiv.T  trnten  Dm^.m! 


\\^\,  vxcc. 
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Daily  gage  height y  in  feet  j  of  Carrahaasett  River  at  North  Anson — Continued. 


Day. 


Mar. 


1902. 


Apr.    I   May. 


1003.  <* 


1 

1 

1 

1  , 

1 

-.. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2.1 
2.4 

1 

2.9 
2.5 
2.2 
3.7 
4.0 

2.7 
2.3 
2.2 
3.5 
3.6 

3.3 
2.6 
2.4 
2.2 
2.2 

2.2 
2.1 
1.9 
1.7 
1.7 

1.6 
1.5 
1.5 
1.5 
1.5 

1.5 
1.4 
1.5 
1.7 
1.9 


4.7 

5.2 
4.1 
3.3 
2.7 
2.2 


1904. 

. 

r 

': ! ;: 

ft  1.9 

1 

..;;;■;; 

June. 


1.9 
1.9 
1.3 
1.3 
1.2 

1.2 
1.2 
1.3 
1.2 
1.2 

1.3* 
1.2 
1.1 
1.0 
1.0 

.9 
.7 
.7 
.7 
.7 

.9 
.7 
.6 
.5 
.5 

.5 
.4 
.4 
.4 
.2 
.2 


7.3 
4.9 
4.0 
4.2 
4.4 


4.6 
3.5 
2.9 
2.4 


4.8 
4.9 
3.1 
2.2 
1.7 


0.2 
.1 
.2 
.2 
.2 

.2 
.1 
.1 
.1 
.1 


11 


8.3 
4.1 

2.8 
2.1 
1.8 
1.5 
1.8 

1.6 
1.4 
1.2 
1.0 
.9 

.9 
.8 
.7 
.6 
.6 


.9 
.9 

.8 
,8 

,8 


3.7 

1.1 

3.8 

2.3 

2.6 

1.8 

2.4 

1.5 

9.5 

1.3 

5.8 

1.1 

.9 

.8 

.6 


July. 


0.6 
.6 
.6 
.5 
.6 

.6 
1.0 
1.0 

.8 
.8 

.7 
.6 
.6 
.6 
.5 
.5 


.5 
.6 
.8 
.6 
.5 

.5 
.5 
.5 
.5 
.6 

.5 
.6 
.6 
.6 
.4 

L2 
.9 
.7 
.5 
.7 

.7 
1.4 
1.2 
2.9 
2.0 

1.5 
1.1 
.9 
.8 
1.0 
1.7 


.4 
.8 
1.0 
.9 
.6 

.6 
.7 
.5 
.4 
.3 

.3 
2.3 
1.5 
1.9 
1.4 


Aug. 

Sept. 

0.5 

1.6 

.5 

1.3 

.5 

1.1 

.5 

1.0 

.3 

1.4 

.3 

1.3 

.3 

1.1 

6.4 

1.0 

3.6 

1.1 

2.3 

.9 

1.6 

.8 

1.4 

.8 

1.1 

.8 

1.0 

1.0 

.8 

1.0 

.7 

. 

Oct. 


Nov.   !    Dec. 


1.4 
1.0 

.8 
.7 
.6 

.5 
.6 
.5 
.5 
.5 

.4 

1.7 

1.2 

.9 

.7 

.5 
.6 
.6 
.5 
.6 

1.6 

l.l 

.9 

.7 

.6 

.6 
.6 
.6 
.5 
.4 
.4 


.7 
.7 
.6 
.5 
.4 

.4 
.4 
.4 
.4 

.4 

.6 

1.3 

1.2 

.9 

.9 


.4 

.4 
.4 
.4 
.3 

.5 
.3 
.3 
.3 
.2 

.3 
.2 
.3 
.3 
.3 

.2 
.3 
.3 
.3 
.2 

.2 
.2 
.2 
.1 
.1 

.1 
.1 
.2 
.3 
.3 


.3 
,3 


,5 

,4 

4 

3 


.3 
.3 
,4 
,3 
.9 


0.9 

1.5 

.8 

1.5 

.8 

1.3 

.8 

1.2 

1.4 

1.2 

1.6 

1.2 

1.3 

1.1 

1.1 

1.2 

1.1 

1.1 

.9 

1.1 

1.0 
.9 
1.5 
4.3 
2.5 
2.0 


.2 
.1 
.1 
.1 
.2- 

.5 
.5 
.4 
.4 
.6 


.9 
.9 

.8 
.8 
.8 

.  4 
.  4 

.  I 

.8 
.8 


I 
1.0    . 

1.0  i. 

1.1  !. 
10  !. 
1.0 


.3 

0.4 

.3 

\ 

.3 

.3 

.3 

.3 

.2 

.3 

.3 

.4 

.4 

.3 

.4 

.4 

.3 
.4 


.5 

.3 

.4 

.4 

.4 

.4 

.5 

.3 

.4 

•2 

.4 

.3 

.4 

.3 

.7 

.4 

1.3 

.5 

.8 

.4 

.7 

.3 

.6 

.4 

.5 

.4 

.5 

.3 

.5 

.8 

.5 

1.1 

.5 

.5 

.4 

.4 

.5 

.3 

.4 

.3 

.3 



2.1 

1.1  ; 

1.8 

1.1 

1.4 

1.0 

1.2 

1.0 

1.0 

1.0 

.8 
.8 
.8 
.7 
.8 

.8 
.8 
.6 
.7 
.9 


.4 
.5 

.5 
.5 
.6 
.0 
.6 

.8 
.7 
.8 
1.0 
.9 

2.6 
2.6 
2.6 
2.4 
2.3 

2.3 
2.4 
2.3 
2.3 
2.0 
2.0 


.8 

.8 

1,0 

1.1 

.9 


1.0 
.8 
.7 
.7 

.7 
.7 
.6 

■  .7 
.6 


er  frosen  January  1  to  March  29  and  Deceml)er  31, 1903. 

(6  reading  to  water  turface  in  bole  cut  in  ice  at  gage;  otherwise  no  readings  during  frozen  season. 
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Daily  gage  htight,  in  feet,  of  Carrahauitt  River  at  North  -Atwcm— Contii 


•J7. 

•JH . 

M). 


;{  . 
1 

■  I . . . 


«♦. 

10. 

11 
IJ. 

13. 
14. 
lA. 


Day. 


Mar.    I    Apr. 


4.(1 


I'M  HI.'' 


H*)... 

1904. 

1.9 

17 ' 

1.6 

\H 

1.7 

19 . 

1.8 

21). 

2.8 

21.    . 

2.5 

•>■» 

2.3 

Zi... 

2.5 

24 . . . 

3.2 

2.'» 

3.9 

2ti... 

3.4 

27... 

3.7 

2S... 

3.4 

2*». . . 

4.7 

:«)... 

7.1 

M 

1... 

lW).'..«i 

3.0 

•2... 

2.8 

:i 

2.3 

4... 

2.1 

.'». . 

1.9 

i>..  . 

4.0 

#  -  .    . 

3.G 

s 

2.7 

<)... 

2.2 

U).. 

2.2 

11 

2.9 

12 

hi. 

2.7 
2.8 

14... 

2.7 

].'». 

2.8 

II. 

2.4 

17   .. 

2.0 

is. 

l.S 

2<>. 
21.  .. 

1.4 
1.3 

•><> 

3.4 

24 . 



2.  ti 
2.1 

May.     June. 


2.0 

l.U 
2. 2 
LO 
2.1 
2.0 


2.H 
2.7 
2.4 
2. 3 


3  0 
3.3 
2  <» 
2.  s 
2.  •♦ 


2.7 
2. :, 
2.4 
2. 3 
3.0 


July.    I    Aug.   j  Sept.  1    Oct.    .  N 


a  Riwr  frozen  .lunuarv  1  to  Mun-h  20.  19a') 
6  llivor  fro7.«»n  Janiiury  1  to  April  16. 190t). 


.1  i  .9  J 

;  Ice  broke  up  March  2tk  *«i««  ^ 

"i»»  ice  went  oat  April  n 
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Daily  gage  hti^,  in  fe€t,  of  CarrabaatM  Riter  at  North  Anton— Continued. 


Day.              1   Uar. 

Apr. 

1U7- 

IniM. 

Julj. 

Aug. 

BtVt. 

Oot. 

Nov. 

Dec. 

■      .m               j 

ii 

O.T 

il 

! 

:":! 

2! 

■1 

0             i 

I 



3.4 
3.S 

3.J 

1 

Rating  tahlafor  CarrabtuieU  River  at  North  Aruon. 
NOVEUBER  3,  ItOI.  TO  DECBUBER  31,  1WS.> 


.«^. 

Que           V 
belght.      Eta 

rgB. 

tao'lgS. 

Dl* 

""f.- 

^«. 

"'^vlC.- 

%  *; 

««■ 

"« 

LSO 

■* 

J.TDC 

3.60          . 

:jiu 

. 

JANUARY  I  TO  DECEUBEB  31,  1«M.» 


0.10 


110 


1S3    ' 


an 


33t 


Till*  Mblc  la  applicable  only  far  owr 
Je  during  1902-lins.  II  In  wpJI  drBni 
ngcurvpiis  taiwfnt,  the  JlfliTpnoe  bring  ISSpcr 

iTiis  UMp  in  «pp[ical>le  only  (or  oppn-channel  cohl _.     ^  .. 

Teg«grhel({titl  loot.    Bi'low  I  toot  It  la  l)»M»d  prlnmrll)' on  tl  imnaBUrHj 
t  ■¥pre«eiit«clo««lftbi' condition!  of  Hon  u  thp;r  ei[>t«d  duilng  tbat  ; 


idltloni.    It  Is  bated  on  lldlacbarge  meaiorenwnt* 
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Monthly  discharge  of  CarrabasBelt  River  at  North  Anton, 
[Drainage  area,  340  square  miles.] 


Month. 


Jiin«  26-30 

July 

Aqgust 

September 

October 

November 

December  1-12. 


ig02.a 


April 

May 

June 

July 

August 

September. 

October 

November. , 
December  «. 


1903.  t» 


April  10-30. 

May 

June , 

July 

August 

September. 

Octoljer 

November. 
December. 


1904.<f 


April 

May 

Juno 

July 

August — 

SeptonilMT. 

Octol)er... 

NovemU^r. 

DocemlxT. 


1905.' 


April. 
May 


llJOi.  f 


June 

July 

.\iigust 

Soptoml)or. 

OctolK>r 

NovoinlHT. 
D<KX»mber. 


Dischaige  in  second-feet. 


Maarimnm. 


4,066 
1,206 
6,  WO 
2,236 
4,166 
1,106 
676 


3,750 

1,290 

13,340 

2,360 

1,106 

206 

766 

ai6 

2,010 


7,935 

13,670 

1,090 

i,eoo 

2,120 

2,236 

1,900 

675 

696 


3,750 

3,210 

3,480 

2,120 

2,350 

1,585 

520 

596 

840 


6,775 
3,885 
1,090 
1,105 
1,105 

280  ' 
3,750  I 

840  ' 
1,485  I 


Minimum. 


1,106 
205 
120 
313 
376 
620 
446 


840 
86 
66 

100 

160 
56 
66 
86 

1» 


1,015 
530 
66 
86 
160 
120 
100 
266 
266 


755 
506 
266 
120 
120 
120 
120 
160 
256 


1,600  ' 

755 

100 

160 

92 

77 

92 

233 

193 


Mean. 


3,016 
435 
738 
604 
762 
668 
666 


1,603 
402 

1,332 
483 
360 
110 
200 
161 
764 


2,011 
3,666 
306 
426 
386 
363 
653 
410 
367 


1,S14 
1,316 
780 
459 
343 
490 
205 
354 
404 


2,976 
1,962 
708 
389 
215 
119 
774 
406 
750 


Run-off. 


8ec.-ft.  per  De] 
sq.  mile.      ta 


&87 
1.28 
2:17 
2.04 
2.24 
1.96 
1.66 


4.96 
1.45 
3.92 
1.42 
1.06 
.324 
.588 
.474 
2.25 


a56 
ia46 
1.16 
1.25 
1.14 
1.06 
1.02 
1.23 
1.06 


6.34 
3.87 
2.32 
1.35 
1.01 
1.44 
.602 
1.04 
1.19 


8.75 
&77 
2.08 
1.14 
.632 
.350 
2.28 
1.20 
2.23 


a  River  frojwn  DtH^'mlnT  13-31,  1902. 

t>  River  frown  Jaiuiary  1  to  March  29  and  DectMiilHT  31,  1903. 
<*  No  corn'ction  inadt*  for  lev  conditions  DecoinluT  31,  1903. 
rf  Kivcr  frozen  .laniiary  1  to  April  9.  1904. 
'  River  frozen  January  1  to  March  2»i.  1905. 

/  River  frozen  .lanuary  1  to  April  Ki.  VMlK  oj^*n-<^hunnel  rating  applied  for  first  half  of  April  ^ 
gives  excessive  values  for  that  month. 


SANDY  RIVER  NEAR  MADISON. 

Sandy  Rivor  rises  near  Rangeley  Lake,  flowing  at  first  southe 
ward,  then  in  the  last  third  of  its  course  northeastward  into  Kenn( 
River,  which  it  joins  about  2  miles  below  Madison.  It  has  a  t 
length  of  about  50  miles,  and  while  there  are  a  few  small  ponds  ii 
basin  its  storage  capacity  is  small  and  the  flow  is  variable.  It  res 
bles  very  much  in  this  way  Carrabaasett  RvveT,  iVxe  %loi^  bein 
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he  main  steep  and  the  fall  very  rapid  throughout  the  greater  part  of 
ts  course,  amountmg  m  all  to  as  much  as  1,400  feet.  Comparatively 
ow  water-power  developments  have  been  made;  namely,  at  New 
»lMron,  Fannington,  and  at  the  point  near  Madison  described  brfow. 

This  station  was  established  March  23,  1904,  by  F.  E.  Preesey. 
!i  is  located  at  the  dam  of  the  Madison  Electric  Works,  just  ovcflr  the 
own  line  in  Stark,  but  is  nearer  the  Madison  post-office.  The  dam 
ests  on  ledge  rock  and  has  a  fairly  level  crest,  341.4  feet  in  length 
letween  vertical  abutments.  The  crest  is  1  foot  wide  on  top,  sloping 
rom  the  upstream  edge  4.75  horizontal  to  1.25  vertical,  while  the 
lownstream  face  of  the  dam  is  vertical.  The  level  top  is  of  dressed 
itone  (6-cut) ;  the  remainder  is  quarry  faced,  but  care  has  been  taken 
o  leave  no  considerable  projection  on  the  approach  to  the  crest. 
Provision  has  been  made  for  the  installation  of  fiiashboards  when 
lecessary.  The  head  developed  by  the  dam  is  about  15  feet,  which 
s  used  in  a  power  development  on  the  right  bank,  consisting  of  a 
lead  bay  nearly  100  feet  long,  decreasing  in  width  from  40  to  20  feet 
kt-the  racks,  and  one  pair  of  38-inch  McCormick  turbines  (rated  at 
lolyoke),  with  complete  arrangements  for  a  second  pair  if  found 
lecessary.  This  plant  is  owned  by  the  Madison  village  corporation 
knd  is  used  for  furnishing  light  and  power.  The  pondag'e  extends  back 
kbout  2  miles,  but  there  is  no  side  flowage.  When  water  is  more 
han  3  feet  deep  on  the  dam,  the  crest  is  increased  in  length  about  87.5 
eet  by  flowing  over  the  wall  of  the  fore  bay.  The  wheels  and  gen- 
erators are  in  operation  only  during  the  night,  so  that  the  discharge 
las  been  based  on  a  gage  height  read  late  in  the  afternoon  just  before 
itarting  up ;  and  it  is  believed  that  the  pondage  effect  has  been  wholly 
eliminated  in  this  way. 

A  plain  vertical  staff  gage  was  first  fastened  to  the  retaining  wall 
)f  the  dam,  the  elevation  of  the  100-foot  mark  at  the  gage  being  equal 
A}  the  elevation  of  the  crest  of  the  dam.  This  has  been  superseded, 
lowever,  by  a  float  gage  referred  to  the  same  datum  and  installed 
through  the  courtesy  and  assistance  of  C.  S.  Humphreys,  C.  E.,  of 
Madison,  engineer  in  charge.  At  the  same  time  another  float  gage 
vas  placed  to  record  the  height  of  water  in  the  tailrace,  so  that  in 
jase  it  becomes  necessary  to  use  turbines  in  estimating  flow  records 
)f  the  head  on  the  wheels  may  be  obtained.  The  gages  are  referred 
A}  the  following  bench  mark:  A  point  inclosed  by  a  circle  on  the  north 
dde  of  the  wing  wall,  about  22.8  feet  from  its  end  at  the  dam,  marked 
'B.  M.";  elevation  102.98  feet  above  gage  datum.  The  gages  are 
•ead  twice  daily  by  Marcus  W.  Moore,  electrician  at  the  station. 

Where  the  discharge  is  under  about  500  second-feet,  values  may  be 
n  error  from  10  to  25  per  cent ;  above  500  second-feet  discharge,  error 
s  probably  under  10  per  cent. 
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Daily  discharge,  in  seeondrfeet^  of  Sandy  River  near  Madison. 


l)«v. 


Jan. 


Feb. 


Mar.  ,  Apr. 


I 


VMM.  <  !  I 

I '  2,677 

2 ' I  2,216 

A ! '  2,216 

4 I !  1.986 


/i 1 2,216 


r.. 


3.7«2 
4.1W 
3.&31 
8.875 
11.265 


II 8.126 


S. 

n. 

10. 


\'2 ' I  5.936 

i.i ' '  4.199 

14 '  3.066 

l,*! I ;  2.446 


It>. 
17. 
Ih. 

21. 

2:i. 

24. 
25. 


2ti. 
27. 
2H. 
2*». 

.{1. 


1 


s 

<t 

10 

II 

12. 

i;{. 
11. 
i:.. 

H.. 
17. 

IS 

2<». 


21 . 


2»;. 

27. 
2x. 
29. 

;io. 
.11. 


p.  to:. 


I 


i  890 
'  1.250 
;  1.871 

:■  3.(U)9 
.'>.335 

:  .3.792 
2.677 
2.;«1 
2.;«1 


"T     I 


•Mi    ' 

224  I 
2.V1  ] 

:w;{  j 
4o:{ 

.V»2  ■ 

.V2:. 

<>4'» 
•  >7.'> 

7«i«i 
7'Wi 
•i4'> 

7'2<) 
."O 


.'179  ! 


._     I 


:)7(» 
:)7(> 

:.42 
:.2s 

:aa 
.vrj 
:)2'> 
4();i 
;{7u  I 

•i.'»7  I 
M\i  I 
.KS.\  I 

2.v;  i 

S74 ; 


.VJ.''. 
.'i70  I 
')7(> 
ri4.')  ' 

:iri 
r*t2  ; 
.vr2  , 
;{7i> 

27S 

:uio 

224 

2.V. 

;j2;i 
a2.{ 

2.Vi  . 
224 

27S  ' 
27H 

"  i:«»  ' 

'«  I(i2  ' 
a  12S 
"l'.()  I 

« i;{9  ; 

«  Nf) 
'»  112 
a  1«»2 


2.101 

1.757 

:  2.331 

'  2.677 

4,e09 

I 

;  3.7« 
'  3.926 
I  4,609 
1  5.485 
7,411 

6.402 

6.725 

6,090 

10.850 

10,237 


f>  2.'>3 
''•200 
^21/) 

ft  IS,') 

ft  2.">.i 
ft  I4<) 
«  112 
«-12S 

<■  ICiH 
'■•JOS 
«■  242 

«-  ;«r2 

'■2H4 

«■  242 
'■20S 

l<r2 

;{:.7 

440 

797 

874 

2.1M0 
.'■>.  ♦Wi,') 
5.  .'V4.') 
7.479 
r..  «i94 
7. 90S 


June.  '  July.  :  Aug.    Sept. 


7.026 
4.036 
,3,012 
2.653 
2,.%6 

4..'>81 
4. 775 
3, 155 
2.42:< 
2.469 

3.  ail 

2.S92 
2.'»40 
2.  .V^ 
2.(kW 

2.07S 
1 . 7:{4 

1 .  .ris 

1.137 
1.040 

1.175 
4.7IS 
2. 377 
1 .  734 
1..5I8 

1.421 
1.5«>1  i 
1 .  r*\\ 
I .  F^\i 

1.287 


«  Water  flouiiiK  <>vi>r  on<'-half  of  dum  on  account  of  obntruotion  bv  in* 
ft  \Vat«T  Mowing  over  one-thinl  of  dam  on  account  of  obstruction  hJ  iX^ 
e  Water  (lowing  over  throe-fourths  of  dam  on  account  of  obainM^!^  k. 


ohatructioB  bj  toe. 
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Daily  discharge^  in  second-feet y  of  Sandy  River  near  Madison — CoDtinued. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

2.468 

231 

639 

693 

1,223 

231 

467 

505 

1,292 

2,761 

200 

374 

517 

1,050 

2.262 

22» 

372 

363 

1.141 

2,252 

263 

361 

444 

1,711 

1,609 

286 

407 

360 

2.882 

2,974 

236 

491 

339 

2,985 

2.901 

286 

595 

326 

2.243 

2.741 

373 

555 

303 

2,371 

2.607 

429 

564 

321 

2,280 

4,050 

304 

478 

182 

1,727 

3,584 

351 

565 

294 

1,748 

2,780 

3;« 

698 

229 

1,862 

2.676 

294 

582 

406 

2.813 

2,830 

229 

442 

453 

6,018 

2,124 

317 

373 

384 

o«  cW^ 

1,757 

491 

296 

320 

8,497 

1.829 

555 

208 

222 

7.304 

1,902 

530 

274 

252 

6.312 

2,246 

469 

273 

262 

5,972 

1,720 

418 

274 

192 

4,964 

1,602 

406 

294 

183 

5,791 

1,174 

715 

327 

169 

4,840 

974 

2,655 

419 

166 

3.319 

868 

2,540 

423 

144 

2,620 

944 

1,736 

361 

191 

2,574 

665 

1,505 

442 

252 

2.274 

4,280 

1.000 

504 

443 

2,o21 

4.787 

732 

1,070 

2,503 

5,082 

627 

X,  «RS> 

2,604 

3,611 

567 

1,406 

2,607 

June. 


2.478 
2.353 
3.747 
3.203 
2,312 

2,166 
3.219 
2,994 
3.391 
2.788 

2.520 
2,067 
1.536 
1,202 
906 

688 
656 
601 
601 
604 

497 

638 

1.566 

4,212 

3,080 

2.355 

1,338 

890 

677 

608 


July. 


346 


244 
286 
312 
397 
322 

243 
206 
213 
213 
266 


933 

329 

516 

296 

310 

311 

216 

334 

140 

300 

127 

300 

113 

369 

99 

381 

91 

492 

106 

983 

204 

919 

264 

743 

169 

871 

154 

636 

366 

4/7 

1,614 

479 

806 

667 

804 

663 

711 

428 

516 

3ns 

335 

396 
194 
246 
339 
304 

279 
350 
373 
303 
270 

304 
304 
339 
304 

281 

324 
260 
282 
271 
222 

260 
489 
891 
482 
644 

460 
436 
405 
363 
360 
306 


Note.— July  1  to  October  9, 1906,  repairs  of  dam  and  ooniitruction  of  a  log  way  were  in  progress  and 
records  of  flow  are  available. 

Monthly  discharge  of  Sandy  River  near  Madison, 
[  Drainage  area,  660  square  miles.] 


Dischaige  In  second-feet. 


Run-off. 


Month. 


I  Maximum. 


1904. 
March  23-31 

i^;v;;::;::::::::::::; 

lone 

laly 

August 

•somber 

October 

Movember 

December 

1905.0 

^Miliary 

Vyebniary 

Msreh 

^?!v.v.:::::::::::::;:; 

Jmie 

Xnly 

August 

September 

October 

November 

December 

The  year 


5.335 
11,265 
10.325 

1,064 
.M6 

1.871 

1.101 


4.303 

675 

440 

• 

874 

645 

7,908 

7,026 

2.892 

3.330 

2,653 

2.078 

1.601 

339 

3.H8 

898 

7,908 

Minimum. 


890 

1,757 

516 

66 

66 

1.35 

42 

224 

224 

170 


224 

112 

112 

1,046 

477 

224 

60 

0 

42 

37 

49 

1(>5 


Mean. 


Sec.-ft.  per 
sq.  mile. 


Depth  in 
inches. 


2,682 

4.12 

1.38 

4.858 

7.47 

a33 

3,580 

&51 

(135 

355 

.546 

.61 

234 

.360 

.42 

322 

.465 

.57 

273 

.420 

.47 

r>54 

1.01 

1.16 

410 

.631 

.70 

299 

.460 

.53 

492 

.757 

.87 

313 

.482 

.60 

1,436 

2.21 

2.55 

2.558 

3.94 

4.40 

1,336 

2.06 

2.37 

658 

1.01 

1.13 

292 

.449 

.52 

224 

.:M5 

.40 

3.50 

.538 

.60 

89 

.137 

.16 

215 

.331 

.37 

327 

.5a3 

*  utS 

(iOl 

1.06 

14.45 

«  After  August  ol,  1S05.  wheels  were  run  both  day  and  night,  and  values  are  based  on  both  the  flow 
over  the  dam  and  through  the  whp4^1s.    Gage  readings  ana  gate  openings  read  CLn<^  \.vs(v^%  ^a>2!c<j  \»)N>\ 
April  8, 1906,  since  when  four  daily  readings  nave  been  made. 
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Monthly  diacharge  of  Sandy  River  near  Maditon — Continued. 


Discharge  in  aeoond-feet. 

RnnK>ff. 

Month. 

Maximum. 

Minimum. 

Mean. 

630 

427 

412 

3.466 

2,456 

1.863 

407 

429 

346 

8er.-(t.per 
■q.  mite. 

Depth  ii 
isdMi. 

1906. 
January 

2,666 

608 

1.406 

8,844 

5,062 

4,212 

.  1,614 

983 

591 

200 
208 
144 
1,050 
565 
497 
91 
206 
194 

a9(» 
.657 
.634 
&33 
3.78 
2.87 
.636 
.660 
.532 

LIS 

February  « 

.• 

Marrh  « 

.n 

April 

&v 

May  6 

iV 

Jnnilpb 

IS 

October  10-31 

.a 

November 

.n 

r^eoember ^ . » .  ^ . 

.ft 

a  During  February  and  March,  1906.  values  of  flow  may  be  as  mudi  as  25  per  cent  too  large,  owing  tt 
accumulations  of  ice  on  the  crest  of  the  dam. 
6  From  May  5  to  July  1, 1906, 1.33  foot  flashboarda  were  used  for  two-thirds  the  length  of  the  dam. 

MESSALONSKBB  STREAM  AT  WATERVILLB. 

Messalonskee  Stream  enters  the  Kennebec  from  the  west  at  Wate^ 
ville.  It  has  a  total  drainage  area  of  208  square  miles,  of  which  30 
square  miles  are  lake  surface,  which  renders  its  flow  very  constant  and 
gives  it  considerable  value  for  power.  Of  this  system  Messalonskei 
Lake  is  nearest  to  the  mouth  of  the  river.  In  this  lower  portion  of  thi 
river,  about  10  miles  in  length,  there  is  a  fall  of  about  210  feet,  which 
is  practically  all  utilized. 

The  Ignited  States  Geological  Survey  mamtained  a  gage  at  the  dam 
of  the  Chase  Manufacturing  Company,  in  Waterville,  from  June  18, 
1003,  to  January  1 ,  1906.  A  vertical  staff  gage  is  fastened  to  the  waD 
of  the  wheel  pit  just  above  the  dam.  The  zero  of  the  gage  corresponds 
to  the  l(»vel  of  the  crest  of  the  dam  and  is  referred  to  a  bench  mark  as 
follows:  A  copper  bolt  in  a  ledge  on  the  opposite  side  of  the  river 
from  the  gage  and  about  20  feet  from  the  end  of  the  dam;  elevation, 
11.51  feet  above  tbe  crest  of  the  dam.  The  dam  is  a  new  crib  T^ithout 
leakatre  and  with  a  good  crest.  Generally  the  water  is  not  used  for 
power  purposes  at  night,  and  tlie  gage  is  read  while  the  wheels  are  not 
running.  At  otlior  times  the  amount  of  water  used  through  the  wheeb 
is  added  to  that  whicli  flows  over  the  dam.  Flashboards  are  main- 
tained during  low  stages  of  tlie  river. 

For  jnediuni  and  high  stages  values  of  flow  are  probably  not  in 
error  more  than  10  to  1 5  per  cent.  For  low  stages  they  may  be  25  per 
cent  or  more  in  error.  Conditions  at  this  station  have  been  poor  for 
records,  owing  to  frequent  change  of  gage  readers  and  eflFect  of  pond- 
age during  low  water. 


4 

4 
1 

i 

I 

•i 
4 


i 

1 

\ 

I 
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Dcdly  discharge,  in  second-feety  of  Messalonskee  Stream  at  WdtervUle, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June, 

i 

1903. 

• 

1 1 

• 

1 

1 

1 

1 

! 

I 

1 

;    1 

1 

■ 

■. : i 

1     i 

1 

1 

1 

1 

1 

1 

:t':"':: 

1 

212 
194 
169 

136 
169 
183 
183 
169 

176 
148 
118 
142 
176 

.J 

1 

1 

■ 

. 

1 

1 



i 

1 

1 

1 

1  .  .  . 

1 

1904. 

408 

336 
292 

360 
432 

533 
559 
533 

615 
899 

840 
840 
870 
811 
724 

-••...• 

408 
383 
314 

292 
3») 
212 
292 
251 

205 
251 
212 
183 
193 

205 
193 
177 
273 
251 

299 
244 

1 

1 
1 

205 
360 
336 

301 
284 

642 

559  

615  1 

642  

(i42  

642  

351 
273 
230 

260 

273 
587 
724 
724 

697 
507 
383 

1 

1 



■ 

.  . 

1 

.... 

244 

360 
408 
432 

251 

'   251 

1 

1 

July. 


183 
220 
205 
148 
159 

160 
169 
176 
127 
150 

142 
127 
169 
142 
142 

148 
243 
231 
159 
194 

194 
194 
293 
314 
194 

l(i9 
159 
176 
176 
209 
176 


273 
314 
273 
251 
229 

251 
273 
273 
284 
212 

149 
244 
177 
251 
251 

a  64 
105 
134 
157 
134 

200 
185 
157 
134 
118 

157 
149 
167 
185 
157 
105 


Aug. 


148 
112 
176 
212 
231 

205 
205 
183 
127 
212 

205 
194 
183 
194 
176 

112 
138 
176 
182 
182 

199 
159 
183 
118 
138 

138 
129 
119 
89 
106 
124 


126 
149 
134 
144 
149 

157 
85 
118 
126 
126 

134 
126 
134 
113 
85 

118 
126 
134 
126 
134 

200 
126 
144 
126 
126 

126 
134 

90 
126 
126 

06 


Sept. 


119 
129 
119 
119 
89 

112 
138 
111 
HI 
104 

104 
84 
89 
89 

111 

111 

111 

99 

84 

48 

112 

212 

220 

19 

26 

41 

m 

94 
73 
59 


105 

113 

118 

96 

90 

105 
113 
118 
118 
126 

77 
77 
96 
96 
118 

218 
149 
118 
105 
118 

105 
90 
85 
90 
90 

96 
64 
69 
105 
90 


Oct. 


50 
50 
70 
61 
81 

54 
50 
51 
66 
36 

94 
94 
81 
70 
81 

75 
73 
60 
41 
73 

73 
73 
73 
70 
47 

81 
73 
73 
73 
66 
41 


149 

118 

105 

90 

96 

105 
90 
90 
77 
85 

90 
90 
96 
90 
90 

64 
64 
69 

85 

64 
134 
200 
134 
118 

105 
118 
134 
118 
118 
118 


Nov. 


60 
49 
59 
57 
66 

70 
73 
61 
66 
50 

66 
73 
50 
19 
41 

73 
50 
50 
50 
50 

66 
61 
59 
59 
50 

59 
59 
73 
54 
76 


118 
118 
113 
118 
126 

105 

113 

85 

77 
85 

64 

69 

85 

105 

105 

90 
90 
85 
85 
90 

90 

96 

105 

105 

118 

126 

113 

90 

77 

85 


Deo. 


fiO 
fiO 
fiO 
fiO 
61 

33 
19 
51 
50 
50 

50 

145 

100 

51 

54 

51 
50 
54 
17 
157 

306 
291 
167 
252 
72 

72 
72 
53 
45 
50 
112 


118 

118 

126 

77 

64 

60 
64 
50 
77 
90 

64 
77 
90 
64 
64 

77 
54 
64 
54 
64 

41 
54 
41 
41 
105 

90 
77 
46 
54 
64 
64 


o  Twelve-inch  flashboards  on  from  July  16  to  December  31,  1904. 
3697— IRR  198—07 7 
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Jhiihj  (I'lxchinjt',  in  second-feet,  of  Mfssal^nskec  Stream  at  Watervilh — rontinii> 
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"  I  w.lvt'-iiich  lI;i>lilK»:jr«l.<  on  from  .hiiu'  27  to  Novombor  4,  1905.    Figures  for  diflcharpr  aiv  pi 

ii!irill:il)l('  jifti-r  about  .liiiu.'  1,  owintf  to  insuHicirnt  data. 

Mnnthhi  (Jlsrhnrnc  of  Mrssalonjfke^  Stream  at  WatervilU, 
f  I )  Hi  i  nap'  a  nni ,  205  Hquare  roller.] 
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l-iiy...    . 
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>']»tcii!'>ir 
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1  >.'<t'iii'-  •■. 


M;irc}i  1.".  ;;i 

\t>rii  1   ■_•]  . 

.I'll!.-  s    .Jii 

.liilv    

AiiL'ii--t .... 

S<'I«t.-Illl:<r. 

«   ),    t.-'MT  . 
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\l'ri:   . 
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Month. 


I '.Mi;; 


]:nu. 
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Discharge  in  socond-feet. 
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Mean. 

=  Sec.-ft.  iier  D< 

»q.  mile.      i: 

1 
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118 

• 
lfi7 

0.815 

314 

127 

183 

'               .5*3  . 
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89 

163 

.               .795 

220 

19 
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'                .4!* 

94 

36 

67.1 

1               .327 

76 

19 

60.4 

.295 

306 

17 

89.2 

'               .435 

724 

205 

400 

1.95 

899 

292 

609 

2.97 

408 

177 

254 

1.24 

314 

64 

194 

.94rt  1 

200 

85 

128 

.ie4 

218 

64 

105 

.512 

•200 

64 

102 

•  ^5^ 

126 

64 

97.7 

.477 

1 2b 

41 

71.3 

040 

r.42 

383 

438 

2.14 

4.32 

251 

944 

1. 68    , 

995 

336 

544 

2.65 

W7 

336 

458 

2.23    1 

r>.3;^ 

212 

316 

1.54    ' 

273 

26 

166 

.810 
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COBBOSSBBCONTBB  STREAM  AT  GARDINER. 

Cobbosseecontee  Stream  drains  a  group  of  lakes  lying  from  5  to  15 
mles  west  from  Augusta.     The  largest  of  these,  Cobbosseecontee 
fmdj  has  an  area  of  8.4  square  miles,  and  the  aggregate  area  of  all 
tbe  ponds  is  about  19  square  miles.      The  Cobbosseecontee  emp- 
ties into  the  Kennebec  at  Grardiner,  about  6  miles  below  Augusta, 
lod  has  a  total  drainage  area  of   about  240  square  miles.      From 
tbe  ordinary  surface  of  Lake  Maranacook,  one  of  the  upper  lakes, 
to  mean  tide  level  at  the  mouth  of  the  river  the  fall  is  206  feet. 
h  the  lower  three-fourths  of  a  mile  of  the  river  there  are  seven  dams, 
affording  a  total  fall  of  about  128  feet.     The  uppermost  of  these  dams 
iB  controlled  by  the  Gardiner  Water  Power  Company,  the  power  being 
used  to  pump  the  Gardiner  municipal  water  supply  directly  from  the 
river.     Records  of  the  flow  at  this  plant  have  been  kept  since  1890. 

The  dam  is  of  stone  masonry,  with  a  timber  apron  at  the  toe.     The 

I  downstream  face  has  an  approximate  slope  of  1  horizontal  to  4  verti- 

I  cal.    The  crest  is  horizontal  and  is  about  6  feet  wide.     The  upstream 

j  dope  is  about  1  vertical  to  8  horizontal.     Tlie  total  length  of  the  dam 

is  about  100  feet,  and  flashboards  4.5  feet  high  are  maintained  con- 

tinuoush'.     The  total  head  obtained  is  about  10  feet.     The  head-bay 

Kitrance  is  on  the  right  bank,  and  from  this  nms  a  wooden  penstock 

;  in  which  is  placed  a  39-inch  Hercules  wheel.     In  the  head  bay  there  is 

ilso  a  gatehouse  with  two  gates  which  are  kept  partially  open  most  of 

the  time  to  regulate  the  proper  flow  down  the  river. 

The  records  of  flow  are  made  up  by  considering  (1)  the  flow  over  the 
dam,  which  is  nothing  except  usually  for  a  short  time  in  the  spring; 
(2)  the  flow  through  the  sluice  gates,  wliich  is  regulated  by  means  of 
tables  drawn  up  for  the  company  by  Hiram  F.  Mills,  C.  E.,  showing 
the  discharge  through  the  two  gates  for  different  pond  levels,  the  prac- 
tical application  of  this  method  being  to  obtain  a  given  flow  at  any 
time  by  setting  these  gate.s  at  the  recjuired  gate  opening,  the  flow 
through  the  wheel  being  taken  into  account;  (8)  the  amount  of  water 
flowing  through  the  39-inch  wheel,  wliicli  is  ascertained  from  this  gate 
opening  and  pond  level  by  means  of  a  table  also  provided  for  this  pur- 
pose by  Mr.  Mills.  The  water  that  is  pumped  for  the  Gardiner  supply 
is  neglected  in  computations,  being  but  a  small  percentage  of  the  flow. 
It  is  also  assumed  that  the  tail  water  level  remains  constant.  The 
leakage  by  the  dam  was  measured  during  1905  and  found  to  be  10  sec- 
ond-feet, and  correction  made  accordingly.  No  correction  for  leakage 
has  been  made  previous  to  1905.  On  Sundays  and  legal  holidays 
gates  are  closed  and  no  water  is  allowed  to  run  Unless  the  lake  is  full. 
The  flow  during  low-water  periods  of  certain  years  before  1899  has 
not  been  previously  estimated,  although  a  record  of  pond  level  and 
of  flow  through  the  wheel  was  ke])t  for  these  times.  In  live  aeeo\xvij«.- 
^ying  revised  estimates  the  Sow  during  these  periods  \iaa  \>eeii  c,oxcl- 
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l)ute<l.     Uinlor  such  conditions  the   pond   level   w'as 
of  the  shii<<'  trates  and  the  discharjje  has  been  based 

Q^'2.7^)h  //'-./>  heintr  corrected  for  four  end  contra< 
traclin;:  0.4  //. 

It  i>  rnnsidered  iliat  tlie  values  of  flow  at  this  point 
rt»rriMi  within  .">  per  cent.  The  verj'  low  water  vahies  n 
as  much  as  10  jut  cent  or  more. 

These  rer«»rds  liave  heen  furnished  the  Survev  bv  wS. 
Co..  thnuiirli  tlieir  engineer.  A.  II.  Twombley,  iif>  to  1{ 
that  time  thnui^rh  Joseph  A.  Warren. 

Tlie  (\>})}>osseeconlee  is  a  most  remarkable  exanij>l( 
larity  of  ilow  that  can  be  obtained  with  proper  stora<re. 

Ihni ;  'iisihii  •;» .  u-  >»  nnuf-h,t.  nf'  ( 'nhfmss(fc*}ntee  Stream  at  rtst-rrotr  i/n 
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Dally  (Uncluirgt.  in  ittrond-fttt ,  of  Cobbosseecontce  Stream  at  rtservoir  dmt 
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•2N>             0        2; 

2.»tl 

•JJO  . 

.UN. 

:U4 

•2H0 

0 

2si> ; 

2n>         270        2.' 

•2-20 

0  1 

n 

:;n 

■2S0 

•2nO 

2W) 

I 

2>0  '       270        2.' 

2  JO 

•JJO  . 

:;i4 

:u)ii 

:«i-. 

2S0 

280  1 

0        270       r- 

2  JO 

2-JO  , 

:u4 

;a)o 

.-•23 

2S0 

2H0  1 

2sU         270        J.-ii 

(I 

220  , 

:in 

:uio 

4<i«* 

2H0 

2W1 

•2S0         270            < 

220 

. ' 

:uNi 

1) 

:i70 

2S0 

" 

28l>  .       270         2'^ 

2J<> 

:;iio 

:tiio 

'.■23 

•2S(> 

2«f) 

2»a)  '          0  .      J.-^ 

2Jt) 

•    ■  -  - 

:UN) 

.sii2 

2S0 

2V4)    ■      2o( 

2."i«) 

1 

0 

•J.-iO 

:«.'> 

2S0 

2!^ 

2><l  1         0  '     •22r 

j:i|) 

•J.-iO 

0 

2:<i 

;ilK 

0 

2S0 

2X0  ,      270         -2^. 

j.'ii  1 

0 

0 

■j:<t 

iflK.) 

2«) 

2S0 

2S1)         270 

23 

2.".«i 

2JII 

Jjii 

■2:*) 

•^.to 

•2S0 

0 

0         -270 

( 

J.'ll  1 

•J-Jii 

2J1I 

•j.-ii» 

0 

•2hO 

'im  I 

280  1      270 

I 

0 

■220  ' 

■2JO 

j.-pit 

•JSII 

2«) 

2W  1 

2JW  '       '270 

{ 

2.'.<i 

■2-2i  1 

2  Jl  1 

It 

JMI 

•2S0 

0  1 

•2!!0  ,       -270 

•221 

J.'iO 

•JJii 

1) 

.;i.; 

•js«» 

■2.S0 

2rt) 

■2S0             0 

1«- 

J'.<t 

•JJt) 

_,  J, , 

1 ' .  • 

Js«l 

0 

2N) 

280         270 

1.1 

2.'.i» 

0 

II 

2.  •.!'.• 

JM) 

2.S0 

2^0  , 

1 

2S0         •2.V)  1       IH 

2.'«0 

■22i^  ■ 

•J-Jl) 

1.;mi1 

JsO 

•2.S. 

2H0  1 

0  ,       2."iO  i       101 

J.'iO 

■22*) 

22i) 

i..;m 

0 

•2M) 

2x0 

•270         2:^  .        <«. 

I) 

22t  1 

JJII 

.um 

•JsO 

•jso 

•2x0  . 

270         ^.Ti)            I 

2.V) 

•J-Ji> 

JJii 

71 

■JM) 

2Mi 

0  ' 

270         ^.V)         1.-^ 

J.'iO 

■221) 

2  Jl  1 

J.fji.i 

•JS4) 

•JM) 

•2*) 

'270            0  1       11 

2.'.0 

■JJO 

■JJO 

J.  l».l 

2>0 

0 

2S0 

■270        -250  '       \n 

2:.«i 

(1 

11 

1  .•'■'s 

JM) 

2M) 

'2S0 

270        2.'(0         l(» 

2.'iO 

■2JO 

/."O 

1  .'*f> 

.•M> 

•jsi 

■2X) 

0         2'(0          111 

2:.«i 

J-JI* 

■22i) 

l.-VfO 

0 

•JM) 

2«) 

•270         2.V)          U 

0 

2Jt) 

•JJO 

1.271 

JsO 

■J.M) 

2S0 

•270         h.l 

2."iO 

220 

22' » 

Wi 

0 

•JM) 

0 

•270         l.V)         i:* 

JfiO 

•22«^ 

■JJO 

i.i>t 

■>l) 

JM» 

'2^ 

•270            0          '.* 

2".0 

220 

■JJO 

.{.-.s 

•JMI 

0 

•2M» 

270        220          \t 

2.V)  ' 

0  1 

0  . 

'{S.-I 

JX) 

2Si) 

'>Sl) 

270        -J-JO  ,        9 

250  J 

2*20  1 

•12H)  . 

:<<■» 

2S11  , 

2NI) 

2)!i0 

0  ;      220 

9 

PLOW   OP   COBBOSSEECONTEE   STREAM   AT  OAEDINEB. 


JllO. 

™_ 

Uu. 

Apr. 

Umx. 

JU«. 

Julj. 

'"i 

Sept. 

Oct. 

Not. 

Dto. 

la 

230 

aao 

3BS 

~ 

2§0 

~ 

220 

SS 

~ 

250 

220 

■SO 

230 

2W 

250 

•ao 

»0 

330 

0 

2» 

wo 

280 

280 

270 

MO 

0 

*B 

2S0 

280 

280 

aao 

88 
260 

2M 

Ul 

2SD 

230 

250 

230 

250 

280 

3M 

..."" 

!:«? 

SM 

300 

IS 

I 

2» 

2W 

231) 

2^ 

a™ 

270 

1.218 

«se 

mo 

280 

2S0 

270 

g 

250 

220 

0 

280 

250 

270 

270 

1,226 

S56 

280 

2W 

250 

m 

280 

0 

2W 

290 

270 

270 

lis* 

727 

0 

380 

2S0 

270 

2M 

220 

250 

m 

m 

Hfl 

2S0 

a 

aso 

270 

360 

250 

7n 

280 

280 

2M 

270 

0 

250 

220 

i,o:« 

K12 

aao 

320 

170 

270 

aso 

270 

250 

270 

0 

70S 

eoi 

aso 

280 

280 

0 

370 

220 

220 

aM 

270 

727 

wo 

280 

22U 

350 

270 

270 

280 

280 

250 

3X0 

280 

2£0 

220 

25U 

aw 

270 

270 

esa 

lioM 

2S0 

280 

280 

270 

aao 

a» 

l.SSI 

2WI 

220 

am 

2S0 

380 

280 

270 

250 

230 

280 

2ao 

2H0 

901 

22U 

aio 

270 

'72S 

280 

2S0 

380 

270 

MO 

250 

SSO 

280 

250 

220 

270 

3H0 

sso 

280 

210 

m 

2W 

250 

230 

250 

300 

280 

280 

220 

300 

2S0 

220 

250 

mi 

727 

" 

280 

aso 

220 

250 

3M 

MO 

260 

«7 

aao 

GOO 

380 

^ 

380 

280 

270 

270 

m 

250 

m 

?73 

290 

380 
280 

S! 

^ 

270 

270 

sw 

ias 

280 

380 

270 

aw 

BM 

e,w 

380 

280 

3S0 

1250 

aw 

oso 

320 

2Ua 

asn 

280 

asD 

2S0 

270 

270 

320 

380 

aso 

280 

270 

ario 

ajo 

050 

m 

:» 

380 

380 

270 

'.V.     ano 

250 

280 

270 

0 

280 

280 

350 

xn 

^ 

IIW 

303 

612 

J 

2fl0 

2W 

3W 

270 

270 

ISO 

3a3 

0 

270 

303 

380 

280 

380 

2S0 

aso 

:ito 

280 

380 

270 

aw 

260 

340 

'"iwi" 

280 

270 

■jso 

250 

aw 

522 

"M 

3A4 

a« 

280 

280 

121 

270 

370 

«7 

6M 

xw 

370 

290 

250 

■  *S7 

380 

280 

270 

150 

2S0 

aw 

TIW 

280 

iva 

270 

M50 

M3 

73B 

0 

280 

280 

280 

280 

2.V 

709 

280 

0 

250 

2S0 

3DI 

280 

280 

250 

aHo 

280 

an 

l» 

wo 

a« 

280 

250 

i» 

aw 

2W 

0 

aso 

280 

270 

270 

98 


WATER   RESOURCES   OP    KENNEBEC    BIVEK  BAi 


Ihiihf  tlMKirije.  in  fccond-feetj  of  Cohhos8€econt4ie  Stream  at  reserroir 

Continued. 


Day 
lM*7. 


Jan.  j  Fi.'h.      Mur.     Apr.     May 


I 
2;V>  i 

■JV»  1 
2.'«o  I. 

0 


0 


2.'i0 

0 
2.10 
2.")0 


2KG 
280 

2SI.1 

2»0 


J  June.     July.  '■  Aug.  \  S 

\  \ 


S*?pt 


280  1        286 


ivis. 


I 

s 

•i 

li» 

II 
U 
l.i 
14 
1.". 

Ill 
17 
1^ 
l'» 
Jt* 

•Jl 
•  (■I 

•J  4 


•  >- 

•;i 


L'SO 
0 

■JN) 
JM) 

1) 

IN  I 
_'s(l 
•JS»  ' 

0 
L>sjl 
JM) 

■JMI 

JNI 

o 

jM) 
JMI 

_>SCI 
JSll 
:>MI 
_>SJl 
II 


2N1 
LN)   ' 
■_N»  I 

•J.S4)    I 

0 
•2St\  . 

■JS(» 

1»M) 
I'M  I 

0 

L»s«) 

:4N) 

.{|M) 

:;iNi 
:L"< 

M.'. 

:.<i4 

477 
4./i 
4;:.{ 


413  ,. 

;<m  '. 

40S  . 
4()S 

:is7 

4«'4i 

.V)3 
474 

4.'Hi 
,V>«.» 
.Vi7  ' 
VJl 
1.14^ 

1.111 

i.n;;«j 

'.m;«» 
1  nit. 

1  !.'■_*■• 
LIM 

1.147 
1    L*!?*' 

1 .  Ji".! 
1  '-^2 

1 !  ij:. 

1.U7 
I.1.S4 
1.U7 
1.147 


1.0  l(i 

i.o.w 

1.038 

i.n:is 
i.o;is 

1.003 

!iS4 
Mil 

;w> 

'S2ti 

:{:{4 

37t» 
413 
4:W 
4:« 
4;vt 

4:w 
4:^i 
W\ 
AXi 
■Vm 

7.L' 

47S 
47S 
r.20 


:il4  I 

:«)0 

;«)o 

o 

1 


28(1  , 
280 
280   : 

280   ' 

2JSO  , 
O  ' 
2«0  I 
IWO  i 
25iO 


2«0 
280 
2tiO 
2SO 
280 


1  S'  »•  I . 


O 

L'7n 
.'7ii 
.'7<i 
'7ii 


J  7(1 
-'7i  I 

.■:•• 

■.'7ii 
II 


J7(i 
■J  71 1 
J7II 
•J7«^ 
I) 


.ate. 


:*io 
:«)0 
.■*)0 
:«)0 

300 


<l 

III 


_'70 
J7n 
i) 
J7ii 
jTii 


jr-.i 

.'711 
_'7ii 
JTn 
J  71) 


J  71 1 
_'7n 
J7ii 
J7it 
J  71 1 


:i73 
:>'».'. 
r*\2 

1.  1".»^ 


n. 
1.;. 

M 
i.'i. 


■J7'i 

■J  7" 

.■71 1 

I) 


J7M 
II 
J7II 
.'711 
_'7ii 


-Til 
I) 
J.'!  I 
.'7i» 
J  71 1 


sih.l 
si)«» 


17 
l.s 

20 

•J  I 
2- 

2;i 
21 


■J.n 
270 
27n 
27n 
270 

2711 
0 
270 
270 
270 

270 
270 
270 
0 
•270 
270 


^  I 
•  I 


II 

2711 
II 
270 

270 
270 
270 
270 
270 

n 
270 
270 


270 
270 
270 
(I 
270 

270 
270 
270 
270 
270 

0 
270 
270 
2M) 
•>^^ 
.2st> 


'.»47 
,  2  j;{ 

427 

1 4.-. 

,  I'o 
s7o 

i>4i'.) 

i;l". 

470 

;v2  J 

^^ 


280 


loO 

12.5 

lOd  i 
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Daily  discharge,  in  tecond-feetj  of  Cobbotseecontee  Stream  at  reservoir  dam  at  Gardiner — 

Continued. 


Day. 


1. 
2. 
S. 
4. 

6. 


e.. 

7.. 

8. 

9.. 

10.. 


H. 
12. 
13. 
14. 
Ifi. 

16. 
17. 
18. 
19. 


21. 
32. 
33. 
34. 


27. 
28. 
20. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

«. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
30. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 


1900. 


1901. 


1902. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug 

Sept. 

Oct. 

Nov. 

Dec. 

130 

220 

815 

776 

300 

300 

0 

260 

260 

230 

180 

220 

130 

220 

1,463 

496 

300 

300 

280 

260 

0 

220 

165 

0 

130 

220 

2,316 

417 

300 

0 

280 

260 

260 

190 

140 

220 

125 

0 

2,055 

656 

413 

300 

0 

260 

260 

175 

0 

220 

125 

220 

1,911 

977 

803 

280 

280 

0 

240 

175 

130 

220 

125 

220 

1,622 

907 

934 

280 

280 

260 

240 

150 

130 

220 

0 

220 

1,481 

1,087 

831 

280 

280 

260 

240 

0 

130 

220 

130 

220 

1.296 

1,379 

€06 

280 

0 

260 

240 

160 

130 

220 

110 

220 

1,155 

1,380 

456 

280 

280 

260 

0 

175 

200 

0 

100 

220 

1.155 

1.342 

413 

0 

280 

260 

240 

180 

220 

220 

90 

0 

1,153 

1,297 

348 

280 

280 

260 

240 

190 

0 

220 

90 

220 

1,116 

1,297 

300 

280 

280 

0 

240 

220 

220 

240 

90 

220 

1,037 

1,297 

0 

280 

280 

260 

235 

220 

220 

240 

0 

2.194 

999 

1,297 

300 

280 

280 

260 

230 

0 

220 

230 

100 

1,573 

VlTif 

1,297 

300 

280 

0 

260 

230 

220 

220 

230 

95 

1,283 

999 

1,213 

300 

280 

280 

260 

0 

220 

220 

0 

!    90 

856 

1.615 

1,105 

300 

0 

280 

260 

250 

220 

220 

240 

90 

562 

1,611 

1,072 

300 

280 

280 

260 

250 

220 

0 

240 

SO 

425 

1,473 

1,260 

300 

280 

280 

0 

250 

220 

220 

240 

90 

294 

1,518 

1,380 

585 

280 

280 

260 

250 

220 

220 

240 

0 

270 

1,811 

1,338 

704 

280 

280 

275 

245 

0 

220 

240 

140 

270 

1,662 

1,260 

998 

280 

0 

275 

250 

220 

220 

240 

160 

270 

1,517 

1,223 

1,325 

280 

280 

275 

0 

220 

220 

0 

1   200 

270 

1,472 

1,223 

1,422 

0 

280 

275 

250 

220 

220 

240 

>   200 

1 

0 

1,334 

1,182 

1,301 

280 

270 

275 

250 

220 

0 

0 

'   200 

564 

1,289 

869 

1,016 

280 

260 

0 

250 

220 

220 

240 

1   200 

662 

1,206 

570 

456 

280 

260 

275 

250 

220 

220 

240 

0 

776 

1,206 

377 

357 

280 

260 

275 

245 

0 

220 

240 

220 

1,105 

0 

300 

280 

0 

275 

230 

220 

220 

240 

220 

1,015 

300 

300 

280 

260 

260 

0 

220 

220 

0 

220 

925 

300 

260 

260 

200 

240 

240 

220 

120 

535 

260 

510 

280 

280 

0 

270 

350 

0 

240 

220 

120 

430 

260 

483 

280 

280 

280 

270 

250 

220 

250 

0 

0 

646 

260 

439 

280 

280 

280 

250 

0 

220 

250 

220 

120 

1,439 

260 

303 

0 

0 

280 

250 

250 

220 

250 

220 

120 

2,118 

9 

303 

280 

280 

280 

250 

250 

220 

0 

220 

120 

2,343 

260 

304 

280 

280 

280 

0 

250 

220 

250 

220 

120 

2,080 

260 

300 

0 

280 

280 

250 

250 

220 

250 

220 

120 

3,111 

280 

SOO 

280 

280 

0 

250 

250 

0 

250 

220 

120 

3,205 

280 

280 

280 

280 

280 

250 

250 

220 

250 

0 

0 

3,050 

280 

280 

280 

280 

280 

250 

0 

220 

240 

200 

130 

2,872 

280 

280 

280 

0 

280 

250 

250 

220 

240 

200 

170 

2.649 

0 

280 

280 

280 

280 

250 

250 

220 

0 

200 

200 

2,580 

280 

280 

280 

280 

280 

0 

250 

220 

220 

200 

220 

2.534 

280 

280 

0 

280 

270 

250 

250 

220 

220 

180 

220 

2,339 

280 

280 

280 

280 

0 

250 

250 

0 

220 

180 

220 

2,213 

280 

0 

280 

280 

270 

250 

250 

2,700 

220 

0 

0 

2,060 

280 

280 

280 

280 

270 

250 

0 

2,600 

220 

125 

220 

2,034 

280 

280 

280 

0 

270 

250 

250 

1,143 

220 

125 

220 

1,921 

0 

280 

280 

280 

270 

250 

250 

999 

0 

125 

220 

1,756 

280 

280 

280 

280 

270 

0 

250 

270 

220 

125 

220 

1,143 

280 

280 

0 

280 

270 

250 

250 

270 

220 

125 

250 

999 

280 

280 

280 

280 

0 

250 

250 

0 

220 

126 

250 

1,194 

280 

0 

280 

280 

270 

250 

250 

270 

220 

0 

0 

1,296 

280 

280 

280 

280 

270 

250 

0 

270 

220 

125 

276 

1,194 

280 

280 

280 

0 

270 

250 

250 

270 

220 

125 

524 

1,046 

26 

280 

280 

280 

270 

250 

250 

270 

0 

120 

919 

907 

286 

280 

280 

280 

270 

0 

220 

270 

220 

120 

1.404 

1,109 

286 

280 

0 

280 

270 

250 

0 

270 

220 

1,262 

985 

354 

280 

280 

280 

0 

250 

220 

0 

220 

824 

260 

393 

0 

280 

280 

270 

250 

220 

284 

220 

560 

483 

280 

280 

250 

1.143 

500 

463 

2,400 

1,803 

713 

0 

280 

280 

280 

280 

270 

270 

348 

280 

2,400 

1,748 

713 

280 

280 

280 

280 

280 

0 

270 

294 

280 

2,222 

1.593 

650 

280 

280 

0 

280 

280 

270 

270 

280 

280 

1,702 

1.5(0 

566 

280 

20 

280 

I   'Mi 

\  TTv^^ 

0 

280 

1.583 

1,380 

514 

280 

'    2\ 

^  ISfy 
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Ihiihj  flixcharge,  in  srcond-feety  of  CohhosseecoTiUe  Strecnn  at  Tftrrvoir  (fan«  al 

Contmucd. 


May.  \  June.  ^  July.^  Aug. "  Sept.    fw 
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■  < 


ily  dischargey  in  second-feet,  of  CobboMeeeontee  Stream  at  reservoir  dam  at  Gardiner — 

Continued. 


r    4' 


Day. 


I 


-UL. 

Ji  tt.. 

-■  :•».. 


s  .«: 

9  ) 

I  ) 

!  I 
P 

I  ) 

i  i 

i 


0 

f      -■ 

I : 

I  7 


3. 


ii 

4 


i 

i 


1.. 

a.. 

4.. 

5. 


6.. 
7.. 
«.. 
ft.. 
10.. 


,     .  11. 

ii  13.. 

';;  16.. 


16. . 
17.. 
18.. 
19.. 


21. 
22. 


2B. 


27. 
SB. 
2ft. 
20. 
31. 


1904. 


1905.0 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
ft. 
10. 


1906.6 


Jan. 


Feb. 


200 
180 
180 
180 
180 

180 
0 
180 
180 
180 

180 
180 
180 
0 
180 

180 
180 
180 
180 
180 
0 


10 
115 
115 
115 
115 

115 

115 

10 

160 


160 
160 
160 
0 
160 

160 
160 
130 
125 
125 

0 
120 
135 
150 
160 

160 

160 

0 

160 


160 
160 
160 
160 
30 

160 
160 
160 
160 


Mar. 


160 

160 

160 

20 

160 

160 

160 

160 

10 

160 

160 

160 

160 

160 

160 

160 

160 

25 

160 

160 

160 

160 

10 

160 

160 

160 

160 

160 

160 

160 

160 

20 

160 

160 

160 

160 

20 

160 

160 

195 

220 

195 

230 

195 

250 

195 

250 

195 

250 

195 

265 

10 

265 

195 

265 

195 

265 

195 

265 

290 
280 
186 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
337 

404 
640 
564 
529 
329 
280 


160 
150 
140 
140 
60 

130 
130 
125 
115 
120 

125 
35 
125 
115 
110 

105 
105 
100 
20 
160 

170 
200 
210 
210 
210 

10 
260 
260 
286 
484 
591 


260 
260 
260 
10 
270 

265 
270 
270 
270 
270 


Apr. 


618 
497 

270 
276 

276 
270 
270 
270 
250 

372 
462 
421 
250 
331 

331 

405 

565 

2,652 

2,747 


565 
605 
453 
330 
340 

568 
882 
703 
530 
400 

290 
290 
290 
290 
290 

113 
290 
290 
290 
290 

290 
290 
10 
290 
290 

290 
290 
280 
280 
10 


May. 


10 
270 
270 
270 
270 

270 
270 
10 
270 
270 


1.406 
2,129 
1,699 
1,105 
362 

280 
537 
670 
699 
609 

609 
634 
480 
415 
300 

280 
280 
280 
0 
280 
280 


280 
280 
280 
280 
285 

285 
10 
285 
285 
285 

285 
285 
285 
10 
285 

285 
285 
285 
285 
285 

10 
285 
285 
285 
285 

285 
285 

10 
285 

10 
285 


June. 


280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 


285 
285 
285 
10 
285 

285 
280 
280 
280 
280 

10 
280 
280 
280 
280 

280 
280 
10 
280 
280 

280 
280 
280 
280 
10 

280 
280 
280 
280 
280 


795  1,100 
722  1,080 
724  ;  1,020 
724  860 
592    650 


294  , 
300  I 
592  ! 

567  I 
545  I 


510 
630 
645 
620 
610 


July. 


280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

265 
265 
265 
0 
265 

265 
265 
26fr 
265 
265 


280 
10 
280 
145 
135 

260 
260 
260 
10 
260 

260 
260 
260 
260 
260 

10 
260 
260 
260 
260 

260 
260 
10 
260 
200 

260 
260 
260 
260 
10 
260 


440 
600 
670 
660 
3G0 

300 
285 
10 
280 
275 


Aug. 

Sept. 

Oct. 

265 

0 

250 

265 

265 

250 

265 

265 

250 

0 

265 

250 

265 

265 

250 

265 

265 

0 

265 

265 

250 

265 

0 

250 

265 

265 

250 

265 

265 

250 

0 

265 

250 

265 

265 

250 

265 

265 

0 

265 

265 

250^ 

265 

0 

250 

265 

265 

250 

265 

265 

250 

0 

265 

250 

265 

265 

250 

265 

0 

200 

265 

250 

260 

220 

10 

260 

220 

220 

260 

10 

220 

260 

220 

220 

260 

220 

220 

10 

220 

220 

260 

220 

220 

260 

220 

10 

260 

220 

220 

260 

10 

220 

260 

220 

220 

260 

220 

220 

10 

220 

220 

260- 

220 

220 

260 

220 

10 

260 

220 

220 

260 

10 

220 

260 

220 

220 

260 

220 

220 

10 

220 

220 

260 

220 

220 

260 

220 

10 

260 

220 

220 

2C0 

10 

220 

260 

220 

210 

260 

220 

190 

10 

220 

170 

220 

220 

160 

220 

220 

10 

220 

220 

115 

220 

115 

735 

285 

280 

780 

10 

280 

380 

285 

280 

300 

285 

280 

10 

285 

280 

290 

285 

280 

290 

285 

10 

290 

285 

280 

285 

10 

280 

2S5 

290 

280 

Dec. 


220 
220 
0 
220 
220 

220 
220 
220 
220 
0 

220 
220 
220 
0 
220 

220 
0 
220 
220 
220 


115 
115 
115 
115 
10 

180 

180 

1 

1 

180 


180 
10 
180 
180  . 
180 

180  ! 
180 
180 
10 
180 

180 
180 
180 
180 
180 

10; 
180  ■ 
180 
180 

10  I 


280 
280 
280 
10 
2S0 

280 
280 
280 
280 
280 


0 
220 
200 
180 
150 

130 
125 
0 
115 
115 

110 

110 

10 

10 

48 

48 
100 
100 
100 
100 
100 


180 
180 
10 
180 
180 

195 
195 
195 
195 
10 

195 
195 
195 
195 
195 

195 
10 
105 
195 
195 

195 

195 

195 

10 

25 

195 
195 
195 
195 
195 
10 


275 
10 
275 
275 
275 

275 
275 
276 
10 
275 


•  Leakage  of  dam  during  1905  taken  at  10  Be(  ond-feet,  as  determined  by  measurements  during  190>5. 
^  Leakage  of  dam  during  1906  taken  at  10  second-feet  as  determined  by  measurements  during  1905. 


102 


WATER   RESOURCES   OF   KENNEBEC    RIVER    BASIN 


Dally  discharge,  in  second-feet,  of  Cohbo8seecont^e  Stream  at  reservoir  dam 

Continued. 


Day. 

Jan. 

Feb. 

Mar. 

1 

Apr. 

!  May. 

1 

1  June. 

July. 

Aug. 

'  Sept. 

*.K'\ 

locx;. 

1 
1 

11 

195 
195 
195 
10  ' 

10 

2r»5 

2<« 
2<i5 

10 
270 
270 
270  , 

610 
625 
(V25 
625 

535 
381 
:i2U 
290 

585 
460 
350 
346 

275 
275 
275 
275 

285 

10  i 
285 
285 

290 

2yo 

2'.i0  i 
2ft0 

■> 

r> 

2>" 

i.'j                 .  . 

2* 

u:::::::;::::::: 

1 

ir> 

210 
210  . 

2«5 
2(i5 

270  ' 
270  1 

625 
1,010 

290 
290 

310 
290 

10 
275 

285 

1 

285 

290  . 
10  ' 

2> 

i«i 

2> 

17 

210  1 

2S0 

270 

1,049 

285 

16 

275 

285 

290 

2? 

is 

210 

10 

10  < 

757 

280 

290 

275 

285 

290  ' 

•K 

V.t 

210  1 

2>0 

270  . 

516 

280 

290 

275 

10 

290 

2> 

•JO 

210  . 

2X) 

270  , 

547 

10 

280 

275  1 

2S5 

290 

2> 

•21 

1 

10 
210 
210 

:«);;  ' 
.mi 

2.v! 

2S0 
280 
2.S0 
270 
10 

2<iO 

270  i 
270  1 
270 

270  ' 
10 
1 
270  , 

677 
HOO 
HOO 
^400 
1,040 

1,026 

2H0 
280 
280 
280 
275 

276 

280 
280 
280 
2G0 
985 

1,280 

275 
10 
275 
720 
910 

880 

290 
290  , 
290 
290  1 

290 

1 

10 

290 
290  , 

10 
2?0 

2S0  1 

1 

'2H)  , 

\ 

22 

"*> 

2.5 

•N 

21 •.. 

•>> 

2:. 

2? 

2»1 

•X 

27 

2H4 

2fiO 

270  1 

La-si 

10 

1.160 

760 

290  1 

•2S0 

2> 

2s 

2ri0  ' 

2«i0 

270  1 

1.061 

310 

980 

450 

290 

2?* 

1 

2«» 

•JM,  ' 

270  1 

1,000 

717 

310 

15 

285  1 

2S0  ' 

•>«. 

:¥) 

2 Hi  ' 

270  ' 

S67 

970 

324 

400 

285 

10 

> 

:{1 

210 

270  1 

1.110 

1 

(•■10 

2S5  , 

•_»* 

\fnnthhi  (iisrhjinn-  of  CohhnsHet contee  Stream  at  reitcnHjir  dntn  at  Gnj 

[  Dntinii^e  areu.  240  fMjimnt  niilop]. 


.Iriiic  \i\-M) 

. I  Illy  (•_".»  (l;i\  <; 

\iijriist 

Scplcltilirr  .  .     . 
•  )cf()h«T.  .     . 

\(»V(Miilic'r.  .  .  . 
l>«'(('inl'i'r.  . . . 


F.iiiiiar\  .  .  . 
l-'i'l'rii;ir\  . 
M.-n-li     ■.. 
\|.nl.  .  . 
M.'.y... 
.Iiii'<'.  .  .    . 

.IlliN"  .... 

.\llL'l|>^t  .     . 

.*-'«'iitiMiil<r 
(»r1')l  <T. 
N''i\<-iiil'i'r . 
l)i'i-«-iiil»cr . 


Month. 


1S«M). 


Discharge  In  wscond-fw't. 


MaximiiriL 


Minimum.      Mean.     | 


S»<-. 


l.yu. 


'I'ln-  \  iM  r 


.I;iim-ir\  .  .    . 
l''i"l>rii.i  r\  .  . 
\|;ir.h 
.April 
\I;!y. 

hull-    

filly 

.Nii^ii^r .... 
>'oj»t«Mnli('r. 
<  )cf  (ifiiT. .  . . 
N"«'Vprnl"T.  . 
ntHOinltcr. . 


!>''■_'. 


'\'\\*'  M'.ir 


1,120 

912 
2,585 
2,169 

.^16 

3U0 

300 

290 

2S.'i 

260 

201 

220 

2.:»s.')  I 

-   =-'i 

276 
2S0 
2S0 
;«J6 
280 
2.H0 
2S0 
2«0 
2>«) 
2S0 
2S0 
2S0 
—  i- 


I 


avj 

.0 

374 

0 

290 

0 

290 

0 

393 

0 

445 

0 

300 

0 

2*tl 
281 
244 
261 
283 

2.10 


0 

0 
515 
300 

0 

0  I 

«l 
0 

0' 
0  ' 


483 

.■»56 
1.38.5 
1.277 

253 

260 

246 

2«0 

236 

194 
80.3 

147 

446 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


216 
240 
241 
246 
253 
233 
181 
244 
243 
235 
233 
244 


-f1 
n 


I 
1 
1 
I 
1 
I 
1 


•> 
•» 

mm  • 

1. 
1. 
1. 
I. 


"  F(»r  ihirty-oue  days. 


FLOW   OF   COBBOSSEECONTEE   STREAM   AT   GABOINEB. 
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discharge  of  CobbosseeconUe  Stream  at  reservoir  dam  at  Gardiner — Continued. 


Month. 


IWKi. 


year. 


1891. 


r. 

r. 


•  year. 


1895. 


jr. 


ir, 
r. 


)  year. 


1896. 


Diactaaige  In  second-feet. 


Maximum. 


1. 

o 


280 
280 
780 
079 
680 

aoo 

280 
280 
270 
250 
250 
220 


2,680 


220 
220 
900 
490 
862 
925 
280 
280 
280 
270 
250 
250 


2, 


250 
250 
220 
619 
385 
280 
280 
280 
270 
220 
220 
343 


Minimum. 


0 
0 
0 
0 
307 
0 
0 
0 
0 
0 
0 
0 


r. 


J  year. 


1807. 


lays) 


»r. 


;r. 
r. 


year. 


451 
280 
2,698 
1,236 
300 
280 
280 
280 
270 
250 
2.'iO 
250 


2,698 


250 
550 
306 
650 
914 
679 
280 
280 
280 
280 
270 
280 


914 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
H 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
300 
0 
0 
0 

oi 

0 

0  I 

0 

0 


Mean. 


0 
0 
0 
14 
0 
0 
0 
0 
0 
0 
0 
0 


0 


Run-off. 


235 
250 
395 
608 
1,025 
249 
226 
237 
197 
179 
187 
177 


330 


192 
189 
341 
273 
301 
327 
226 
244 
217 
218 
206 
202 


218 
183 
163 
773 
240 
233 
235 
238 
200 
101 
144 
186 


232 
235 
1,101 
812 
229 
243 
235 
227 
219 
202 
186 
210 


341 


210 
225 
220 
438 
411 
384 
238 
235 
243 
201 
234 
231 


272 


Sec.-ft.  per 
sq.  mite. 


0.979 
1.01 
1.65 
2.53 
4.27 
1.04 
.942 

QUA 

.821 
.746 
.779 
.738 


1.38 


.800 
.788 
1.42 
1.14 
1.27 
1.36 
.942 
1.02 
.904 
.906 
.867 
.842 


1.02 


.908 
.702 
.6/9 
.322 
1.00 
.971 
.979 
.992 
.833 
.421 
.600 
.775 


.77 


.967 
.979 
4.59 
3.38 
.954 


Depth  in 
inches. 


1.13 
1.06 

i.m 

2:82 

4.fl2 

1.18 

1.00 

1.14 

.92 

.80 

.87 

.85 


18.74 


.92 
.82 
1.64 
1.27 
1.46 
1.52 

i.oe 

1.18 

1.01 

1.05 

.97 

.97 


13.90 


1.05 

.79 

.78 

.36 

1.15 

1.08 

1.13 

1.14 

.93 

.49 

.67 

.90 

10.47 


1.11 
1.06 
5.29 
3.77 
1.10 


1.01 

1.13 

.979 

1.13 

.946 

1.09 

.912 

1.02 

.812 

.97 

.775 

.86 

.875 

1.01 

1.43 

19.  .55 

.875 

1.01 

.938 

.08 

.917 

1.06 

1.82 

2.03 

1.71 

01.97 

1.60 

1.78 

•  Vtflb 

1.14 

.979 

1.13 

1.01 

1.13 

.838 

.97 

.975 

1.09 

.962 

1.11 

1.15 

15.40 

«  For  30  days. 
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M'lHihl'i  ilimhariK  tif  foJtbottttconUe  Stnam  at  ratrroir  dam  at  Gardttur—Caitiu 

I         DlKhaTp>  Is  arcoiid-rtiFi.         I  Bnn-oJ 


=:.-.i= 

|- —        ^i* 

irv 1              m 

0 

^^ 

m 

fW.2 

■i 

Tli.-y..:,r !           i.«7 

"            0 

""^r 

~  r^; — : 

'■»•■ 

MO 

„ 

119 

"•■■'" 

0 

.7^ 

'■I- >■■■■"■ 

1,316 

0 

m 

i.ra        : 

ai\-                   ''""' 

»»' 

.VIZ 

0 

i 

4a) 

1.1: 

1-20 
2.K 

8 

3» 

,9-1 

.9W 

~i:::::::                                »S 

.906 

••l•■r.'\\v^'/^\^^'^'^...y/^v^"'.'.'.'.'.'. 

'£ 

0 

nl 

0 

m 
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fdudarge  of  Cobbotteteontee  Stream  at  rrttnoir  dam  at  Gardi'iur— Continued. 


Run-on. 

Monlh. 

Illnlinam. 

Mean. 

=sr2r 

^ffi!" 

,««. 

3,37S 

'■^ 

■mi 

170 
SO 

23) 

0 
0 

232 

1 

305 
1» 

0.03.1 

i.go 
'.m 

!fi2s 

a,  ITS 

0 

347 

i.» 

ISH. 

ZOO 

649 

1.747 

1 

2U 
2S) 
23) 

0 

0 
0 

13C 

27B 
403 

231 

230 
188 
130 

.OH 

.xa 
a:  OS 

!0ZB 

.982 

!7S3 
.,187 

2.747 

0 

2JS 

LIS 

W05. 

tB2 
2U 
2U 
2» 
360 

220 

0 
3D 

10 

0 

0 

0 

uo 

347 
223 
\» 

.Ml 
,l»2 

lioo 

1.03 

.888 
.029 

01 

IS3 

10 

1«. 

.sa 

woe. 

303 
270 

l!280 

gio 

780 
280 

0 
0 

0 

0 

2M 
23S 

430 

ue 

2M 

itb 

221 

.BZS 

.«« 

.STO 
2*4 

i.n 

tim 
.oil 

.05 

1,280 

1.35 
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REIiATION   OF   RUX-OFP   TO   PRECIPITATION, 
KENNEBEC  RIVER  AT  WATERVILLE. 

From  the  table  of  average  precipitation  on  the  Kennebec  drainage 
basin  (p.  22),  and  that  of  mean  monthly  run-off  (pp.  57-59),  the 
following  table  has  been  prepared,  covering  the  run-off  and  precipita- 
tion for  the  period  1893  to  1905,  inclusive.  The  gage  heights  kept  of 
Moosehead  Lake  level  enable  a  correction  to  be  made  for  the  amount 
of  water  stored  in  the  lake  since  May,  1895,  and,  as  explained  on  page 
49,  the  run-off  at  Waterville  has  been  computed  as  if  water  had  not 
been  stored,  the  effect  of  evaporation  of  water  while  in  storage,  how- 
ever, being  neglected.  The  ratios  of  run-off  to  rainfall  thus  corrected 
for  storage  are  also  given  in  this  table. 


Ruriroff  and  precipitation  in  Kennebec  River  batin  above  Waterville,  Me.,  189S-190S, 

indufive,  by  months. 

[Drainage  area,  4.270  square  miles.] 


Month. 


1898. 

January 

Februar>' 

March 

April 

May 

June 

July 

August 

September 

(!)ctober 

November 

December 

The  year 

1894. 

January 

Febniary 

March 

April 

May 

June 

July 

August 

September 

October 

Noveml>er 

December 

The  year 

1805. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December. 

The  year 


Precipita- 
tion in 
inches. 


Run-off  In  inches  on 
drainage  area. 


Ratio  of  nui-ofl  to 
precipitation. 


Observed 
run-off. 


2.1 
3.3 
2.6 
2.1 
5.3 
2.2 
2.4 
4.0 
3.1 
6.0 
2.4 
2  9 


2  5 


') 


2  a 


36  0 


1. 

4. 
2. 
2. 
3. 
4. 
1. 
1} 
6. 
4. 


0.46 

.57 

1.13 

3.05 

8.23 

3.  v9 

1.56 

.61 

.53 

.63 

.58 

.43 


98 
52 


15.97 


.55 
.44 

.54 

6.25 

2.58 

1.67 

.95 

.73 

.46 

.34 

1.46 

1.62 


Estimated 

run-off 

without 

storage. 


38.4 

21.78 

2.4 

.44 

1.8 

.43 

1.6 

1.08 

1.2 

3.83 

4.6 

2.58 

4.6 

2.03 

2.3 

1.54 

2.9 

.80 

5  0 

.72 

4.8 

1.01 

37.0 


V7.S& 


For 

observed 

run-off. 


0.22 

.17 

.43 

1.45 

1.55 

1.81 

.65 

.15 

.17 

.10 

.24 

.15 


.20 

.49 

.34 

1.42 


For  esti- 
mated me- 
oflwitboift 

storaga. 


57 


.18 
.24 
.68 
3.1» 
.56 
.44 
.67 
.28 
.14 
.21 
.39 
.23 


44 


3.02 

.92 

.89 

.58 

.68 

.30 

.44 

.17 

•0^ 

.29' 

.47 

.20 

2.05 

.24 

2.23 

.34 

47 


1.08 

.31 

.21 

.10 

-.(0 
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and  precipitation  in  Kennebec  River  basin  above  Waterville,  3/ic.,  1893-1905, 

inclusive  J  by  months — Continued. 


Precipita- 
tion in 
inches. 

Kun-oiT  in  inches  on 
(trainable  area. 

Ratio  of  run-off  to 
precipitation. 

Month. 

Observed 
run-off. 

Estimated 

run-off 

without 

stora^. 

.For 

observed 

nm-off. 

For  esti- 
mated run- 
off without 

stora^. 

1806. 

0.7 
3.7 
7.0 
2.0 
2.7 
2.6 
4.4 
3.6 
4.6 
3.5 
3.3 
1.1 

1.16 

.72 

3.54 

7.16 

4.60 

1.44 

1.44 

.85 

.89 

.99 

2.36 

.74 

1.42 

.67 

3.73 

7.80 

4.24 

1.00 

1.01 

.38 

.81 

1.16 

3.11 

.73 

1.66 
.19 
.51 
3.68 
1.70 
.58 
.33 
.24 
.19 
.28 
.72 
.67 

2.03 

.15 

.53 

3.90 

1.57 

.40 

.23 

.11 

r 

.18 

.33 

r 

.94 

.66 

year 

39.1 

25.80 

25.96 

.66 

.66 

1807. 

3.6 
1.9 
3.2 
3.3 
4.9 
3.6 
7.2 
3.8 
3.0 
1.0 
4.4 
3.2 

.97 

.90 

1.07 

&63 

7.26 

•     3.39 

3  54 

1.97 

1.19 

.71 

1.48 

1.44 

.95 

.74 

1.03 

7.58 

7.53 

2.96 

3.39 

1.56 

.75 

.65 

1.64 

1.87 

.27 
.48 
.33 
2.01 
1.48 
.94 
.49 
.52 
.40 
.71 
.34 
.45 

.26 

.30 

•      .32 

2.30 

1.54 

.82 

.47 

.41 

r 

.25 

.65 

r 

.37 

.59 

year 

43.1 

30.65 

30.65 

.71 

.71 

1808. 

4.9 
6.8 
1.0 
2.2 
1.6 
3.3 
1.5 
3.7 
3.3 
4.4 
4.3 
1.3 

.87 

.83 

3.04 

7.79 

6.78 

2.61 

1.06 

.84 

.68 

1.09 

1.35 

.71 

.85 

.72 

2.71 

a95 

6.82 

2.04 

.42 

.42 

.60 

1.28 

1.72 

.86 

.18 

:i2 

3.04 
3.54 
4.24 
.79 
.71 
.23 
.21 
.25 
.31 
.54 

.17 

.11 

2.71 

4.07 

4.26 

.62 

.28 

.11 

r 

.18 

.29 

r 

.40 

.66 

year 

38.3 

27.66 

27.39 

.72 

.72 

IcAfv. 

2.4 
3.3 
4.6 

.9 
2  2 
1.8 
5.4 

.9 
3.0 
1.5 
2.4 
2.5 

.64 

.58 

.87 

.6.27 

5.74 

2.30 

1.37 

.80 

.48 

.34 

.59 

.74 

.55 

.39 

.82 

7.15 

6  02 

1.72 

1.26 

54 

.07 

.17 

.60 

.85 

.27 

.17 

.19 

•    &96 

2.61 

1.28 

.25 

.16 
.23 
.24 
.30 

.23 

.12 

.18 

7.05 

2.74 

.96 

.23 

.60 

r 

.02 

.11 

r 

.25 

.34 

• 

year 

30.9 

20  81 

20.13 



.67 

.65 

197— IKR  198—07- 


S 
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AVATKR    RESOURCES    OF    KENNEBEC    RIVER    BASIN. 


Jiuu-njf  and  jirinjtitatinn  in  Kennebec  River  basin  above   Waten-iiU.    \f*. 

inchmve,  by  months — Coiitinuffd. 


iV''-:' 


• 

Run-ofT  in  inches  on 

Rat'o  r«f 

nin-  f : 

drainage  area. 

pntr 

■.!.::■■: 

PrecipUtt- 

•  — 

_ 

Month. 

tion  in 

Estimate^] 

F..r 
f»hs<>ni'«l 

}•■•-•- 

inchofi. 

Observed 

run-oll 

«■   .  ■  _  ■    "  -, 

run-off. 

without 

■-■:!».•:   ■ 

VM). 

storagr. 

nm-oil. 

^l  :->-■ 

.Taiiuarv 

5.6 

as 

50 

0.G4 
2.21 
2.47 

0.(jf> 
2.iiO 
2.fi3 

O.ll 

.a> 

.4y 

'iL 

FrhniJirv 

t 

Miinh.; 

.£ 

April 

M'lv 

1.3 
4.6 

7.43 
I  63 

8.37 
7.92 
2.19 

1  as 

('•1 
.29 
.75 

2.oy 

Ml 

i7J 

1.  r-. 
."> 
i4 
.M 
.24 
.24 
.2»> 

.luin' 

3.9 
4.0 
l.H 
3.1 
3.4 

i.y 

2.M 
1.55 
1.13 
.74 
.83 
1.06 
1.11 

•    • 

Julv 

.1 

.VuKn>t 

ScUtfllllMT 

» 

.« 

( )ct«>l)or 

s 

No\  i.TnlH'r 

X 

J>tM'i-rnln'r 

i 

Fill'  \i';ir. 

49.5 

.10.04 

30.  (iO 

ti 

i, 

• 

I'.ml. 

JainiJirv 

2.7 
1.5 
3.9 

.61 
L30 

.71 
.44 

1.04 

.40 
.33 

.1 

F<'l'ru.ir\' 

'              .3 

M.»r.h..' 

« 

m 

April 

(10 

ia7 

12.55 

1.79 

:• 

Mil  V 

2.3 

an 

3.9 

a9 

4.09 
2.15 
1.38 
1.13 

a  94 

1.70 

.86 

1.17 

L7.H 
.57 
.35 

.2l» 

1         in 

.IlJIIC 

!              .€ 

.hilv 

1         .i 

Auj^Um 

'         .1 

S-  pti-MliHT 

2.2 

.74 

.38 

.33 

1" 

«)«t'>lM  r 

2.S 
2.3 

.79 
.63 

.46 
.46 

.2S 
.27 

K 

N^Vt'tlllMT 

1              .1 

I  •tt'«*iiiN'r. . . . 

7.(1 

a  21 

2.71 

.27 

I 

TIk'  vi'jir. 

42.9 

27.  SO 

26.42 

!                 .M 

i: 

1  *•<)■_•. 

1 

1 

lanii.i rv    .  .    . 

2.9 

ao 
as 

4.3 

1.04 
.92 
7.  76 
5l79 
4.55 

8  OS 
IV.  79 
4.50 

.  3li 

.31 

.M 

1.75 

1.06 

c 

Kil'iu.i  r\  . .  . 

> 

\Ianh..'. 

,  ■ 

\piil 

' 

-* 

M:IV 

Iff 

Iiin-' 

til 

a98 

as7 

.tiS 

.4 

FiiU  .. 

2.7 
4.5 

as 

4.9 

Zll 
1.36 
1.10 
1.42 

1  54 

1.07 
1.07 
1.42 

.7S 
.30 
.29 
.29 

1                -5 

\u^'n»f 

'          .a 

1              -3^ 

r  )(t()'H  r .  .    .    . 

•» 

\  1  1  \  •  • !  ■' .-  •• 

1.2 
4.0 

t.».  0 

a«» 

1.18 
1.18 

1.46 
.  70 

.30 

1             L3 

J  »■  c'-::.!-  r .    . 

!■.■«•.;. 

.» 

'Iln-  y.-v. 

32.40 

32.65 

.rtfi 

.C 

.lariu.i  r\ 

1.08 

1.08 

.2S 

5 

Ki  I'tuarv 

.14 

.97 

.70 

.29 

9 

.Manf; 

.\«) 

5l23 

6  05 

.93 

1» 

Xpril     . 

l.«» 

4.30 

4.33 

2.2t 

IS 

M.iv 

.  .') 

1.96 

1.91 

a92 

14 

IlllK- 

4.S 

1.75 

1.41 

.%i 

.9 

Iillv 

4.S 

1.40 

.99 

.29 

2 

\iii:ii>.t 

2.*! 

1.04 

.80 

.36 

.> 

S.|i|ii:ii.ir . 

_  <i 

.65 

.21 

.73 

a* 

octdlwr 

2.7 

.52 

.21 

.19 

.» 

.N'oxt'iii'-^r. .  .  . 

1.4 

.38 

.22 

.27 

:• 

I)<f<lIllHT 

•J. ".» 

:i.v  7 

.61 

a.  37 

.13 

- 

'Ih'-  y«-.i t . 

19.66 

•  18l28 

.55 

— 

•>  i-ri>!ii  l)<t-<  in!>tr.  l<*i)^  !••  .\]>ril,  l'M)4.  inclusive,  no  correction  made  for  storage. 
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off  and  precipitation  in  Kennebec  River  basin  above  Wdtervillej  Me.y  189S-1905, 

incliLsive,  by  months — Continued. 


Month. 


Run-off  in  inches  on 
arainage  area. 


Ratio  of  run-off  to 
precipitation. 


1904. 


ry.. 
ary. 


It.... 
nber. 
er... 
nher. 
iher. 


The  year. 


1905. 


ry.. 
ary. 


I. 


It.... 
mher. 
ler... 
nber. 
iber. 


The  yT»r. 


Precipita- 



tion  in 

Estimated 

For 

observed 

run-off. 

For  esti- 

inches. 

Obwrved 

run-off 
witnout 

mated  run- 

run-off. 

off  without 

storage. 

storage. 

3.0 

0.26 

aa26 

0.09 

a09 

1.6 

.23 

0.23 

.16 

.16 

2.9 

1.02 

a  1.02 

.35 

.35 

&4 

3.90 

a3.^ 

.72 

.72 

S8 

sse 

7.24 

.97 

L26 

2.9 

2.16 

1.81 

.74 

.62 

&1 

1.44 

LIS 

.28 

.23 

4.9 

'  27 

.82 

.26 

.17 

&8 

1.12 

L18 

.19 

.20 

2.4 

1.27 

L63 

.53 

.68 

1.5 

.88 

.84 

.50 

.56 

1.6 

.74 

.48 

.46 

.30 

42.8 

19.89 

a20.56 

.46 

.48 

a9 

.83 

.16 

.21 

.04 

LI 

.64 

.35 

.58 

.31 

1.3 

1.42 

L58 

L09 

L22 

2.1 

3.52 

4.45 

L68 

2.12 

3.1 

2.83 

a53 

.91 

L14 

3.9 

1.75 

L60 

.46 

.30 

4.2 

1.26 

.82 

.30 

.20 

2.1 

.86 

.37 

.41 

.18 

4.2 

.78 

.52 

.18 

.12 

1.0 

.48 

.21 

.48 

.21 

Z.4 

.60 

.48 

.48 

.14 

2.9 

.56 

.40 

.19 

.14 

3.12 

1&52 

14.37 

.47 

.43 

o  From  December.  1903,  to  April,  1904,  inclusive,  no  correction  made  for  storage. 

he  subjoined  table  shows  the  observed  average  monthly  discharge 
faterville  from  1893  to  1905  and  from  1896  to  1905;  the  estimated 
Ttkge  monthly  discharge  at  Waterville  from  1896  to  1905  if  no 
er  had  been  stored;  the  "average  monthly  precipitation  from  1893 
905  and  from  1896  to  1905;  and  the  ratio  of  the  nm-off  to  precipi- 
on. 

he  effect  of  storage  on  the  distribution  of  seasonal  run-off  .is 
rly  shown  by  a  comparison  of  the  last  two  columns  in  the  table, 
ing  April  and  May  water  is  being  stored;  from  Jime  to  September 
usive  this  stored  water  is  being  let  out;  and  during  the  remainder 
he  year  there  is  Uttle  effect  from  storage. 


no 


WATKU    KKSOURCKS   OF    KENNEBEC    RIVER    BASIN. 


Summary  of  rini-o^  and  pmipitation  in  Kennebec  River  basin  above  WatcrnlU.  J/> 

1893-1905,  incbmve. 

[  I)minaf^>  arpa,  4,270  square  miles.] 


Uiin  -olT  in  wvoiul- 
u\\U\ 


Run-ofl  in  inches  on 
drainage  ania. 


Month. 


<)hM'rv«'«i 
nin-olT. 


Jjinuary . . . 
KrNniary . . 

Manh 

April 

May 

Jim.' 

July 

August 

St'pU'nilxT. 
Octolnr... 
NovfinlMT. 
D^vt-nilxT. 


IW.'J 


0.  iu 
.74 

2.03 

4.  .TO 
'2.  10 

1.  ta 
.»M) 
.70 
.«)0 
.*)S 
•  Si 


IK"  Mi 
UK).-). 


1    Esti- 
j  niat«><l 
run-olT 
;   with- 
I     out 
'    stor- 
apo. 
I 

1«Hh- 


ObRrr\'e«l 
nm-off. 


0. 


f). 


72 
vj 
40 
70 
43 
17 
44 
OK 
75 
73 
00 
03 


0.fi8 
.!2 
2.  40 
(1.44 
4.  (-.7 
1.S2 
1.11 
.<>7 

.r>3 

.«10 
1.13 
1.01 


1«»3- 

1«»»V- 

1905. 

i^a*!. 

0.77 

ass 

.77 

.H5 

2.34 

2.77 

5.90 

6.30 

4.96 

&11 

2.44 

2.42 

l.JW 

1.66 

1.04 

1.13 

.78 

1      .R4 

.80 

.84 

1.09 

1.12 

.93 

1.07 

Totjtl 2,\  70     2.1 00 

M<»nthly  avi'raj;.'...      1.74        1.  S4         \.Xi       1.98       2.08 


Esti- 
mated 
run-off 
with- 
out 
stor- 
age. 


Precipita- 
tion in 
inches. 


lt«6-  <  1W)3- 
1905.    I  1905. 


1S9»V- 
19a5. 


a  78 

.75 

2.87 

7.18 

5l38 

2.03 

1.28 

.77 

.50 

.80 

1.26 

1.16 


3.15 

aoo 

3.74 
2.78 
a44 

a33 
3.35 
a09 
3.21 

aoo 


24.85     %).63  i  4a.3o 
2.07  :     a  30  *     a  36 


Ratio  of  ruc-if 
prK-ipitat:  '. 


For  ..t- 
s'»rved   run- 
off. 


1J**3- 
iSWi. 


a36 

a  24 

a  :«> 

.26 

4.28 

.63 

2.S4 

2.12 

a  20 

L44 

aer. 

.60 

4.38 

.47 

a  21 

.31 

a:«) 

.23 

2.76 

.2»i 

a  07 

.34 

2.90 

.31 

0  25 
.26 

124 

LOO 

.«* 

.% 

.35 


30 
3h 
37 


-lO 


fQ 


34tr: 

witlk- 

«tf«r- 

^■ 


u2 

.a 

"-* 

.» 

.9 

.21 

.9 

.£ 


RUN-OFF  AND    PRECIPITATION    ON    COBBOSSEECONTEE  STREAM 

AT  GARDINER. 


The  following  tjil)lo  ha.s  l)een  prepared  for  precipitation  and  nrn-oif 
on  (\)])])(>s.s(HM'()nt('o  Stream  at  Gardiner,  covering  the  period  ISPlto 
lOO."),  iii(lusiv(\  pi-eei|)itati()n  being  taken  from  the  records  at  GardiDer. 
except  foi"  a  f(»\v  Lewiston  n^cords  during  1891-92.  It  must  be  kept 
in  mind  tliat  the  run-ofr  from  this  drainage  basin  is  controlled  tot 
v(Mv  lai<re  (\\tent  ])y  h\k(^  storage,  and  for  that  reason  the  monthly 
ratios  are  not  in  <jjeneral  the  actual  run-ofT  ratios.  The  mean  results 
for  th(»  year  are,  howevc^r,  j)robahly  not  greatly  affected  in  this  way. 
altliou<rh  the  <:en<»ral  edect  of  storage  is  to  reduce  the  amount  of  these 
ratios. 


RELATION    OP   RUN-OFF   TO   PRECIPITATION. 
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■off  and  precipitation  in  basin  of  Cobboaseecontee  Stream  above  Gardiner,  Me.,  1891- 

1905,  inclusive. 

[Drainage  area,  240  square  miles.] 


Month. 


Precipi- 
tation 
in  inche\. 


1891. 

try 

lary 

3 1 

8t 

mber 

)er 

mber i 

aber ; 

The  year I 

1802. 

iry 

lary 

1 

I 

*. I 

I 

8t'. I 

mber 

)er 

tnber 

aber 


The  year 

1893. 

try 

lary 

1 

aiV.'.'.'.'.''. 

mber 

)er 

mber 

nber 

The  year 

1894. 

iry 

lary 

1 


St.... 

ml)er. 
)er... 
mber. 
aber. 


The  year 


8.10 
3.89 
7.03 
2.89 
2.60 
3.64 


5. 
2. 
1. 
2. 
2. 


27 
97 
00 
40 
66 


5.27 


47.72 


5.52 
2.21 
2.43 
1.05 
4.62 
7.22 
3.18 
8.11 


48 
81 
54 


1.49 


46.66 


Run-oll 
in  inches 
on  drain- 
age area. 


40.89 


34.06 


2.32 
2.42 
6.65 
5.94 
1.21 
1.20 
1.18 
1.15 
1.10 
.932 
.374 
.706 


25.18 


1.04 
1.08 
1.18 
1.14 
1.21 
1.08 
.860 
1.18 
1.13 
1.13 
1.08 
1.18 


13.30 


2.70 

1.13 

4.79 

1.08 

3.18 

1.90 

2.52 

2.82 

4.66 

4.92 

2.56 

1.16 

1.12 

1.09 

3.27 

1.14 

3.23 

.916 

5.90 

.860 

1.83 

.  oOSt 

5.13 

.851 

18.74 


3.30 

-.922 

1.99 

.821 

1.44 

1.64 

1.86 

1.27 

5.84 

1.46 

1.18 

1.52 

2.30 

1.09 

3.08 

1.18 

3.81 

1.01 

4.25 

1.05 

2.21 

.967 

2.80 

.971 

13.90 


Ratio 
of  run- 
on  to 
precipi- 
tation. 


Month. 


1895. 

0. 29  January 

.62  February... 

.  95  March 

2.06  April 

.47  May 

.33  June 

.22  I   July 

.39  AngUf^t  

1.10   i  September. 

.39  " 

.14 

.13 


October 

November 

Decemljer 


.63 


The  year . . 


.19 
.49 
.49 


1896. 

January 

February.. 
March 


1.09  i I  April, 
.26  I!  May. 
.15  r  June. 
.27 
.15 
.25 


Precipi- 
tation 
in  inches. 


July 

August 

Septemlwr. 


.63   ,  October. 


.24 
.79 


,28 


November. 
December. 


The  year 


1897. 

.42     Januar>' 

.23      February.. 

.  60      March 

1.12   :  April 


1.05   ,  May 

.45      June 

.98      July 

.35   {  August 

.28  .  Septeml)cr, 
.15  ;  October... 
,47  I  November. 
.17      Deceml>er. 


46 


The  year . 


1898. 

January 

February.. 

March 

April 

May 


.28 

.41 
1.14 

.«8 

.25 
1.29  I   June 

.47     July 

.38      August 

.27  I   Seplcmlx-ir. 

.25   I  October... 

,44     Noveml>er. 

.35   I  December. 


.41 


The  year . 


2.50 
1.64 
2.48 
4.83 
1.50 
2.01 
4.55 
3.28 
1.21 
1.82 
6.85 
4.40 


37.07 


.87 
5.25 
7.19 
2.02 
2.80 
1.94 
3.18 
2.88 
7.60 
2.64 
4.12 
1.52 


42.01 


4.51 
2.13 
4.30 
2.86 
5.94 
4.32 
3.15 
2.66 
3.11 
.92 
5.99 
3.83 


43.72 


5.54 
5.45 
1.76 
3.44 
1.60 
3.56 
.98 
3.73 
2.90 
6.23 
4.57 
2.74 

42.50 


Run-off 
in  inches 
on  drain- 
age area. 


1.05 
.794 
.783 
.359 
1.15 
1.08 
1.13 
1.14 
.929 
.485 
.669 
.898 


10.47 


1.11 
1.06 
5.29 
3.77 
1.10 
1.13 
1.13 
1.09 
1.02 
.971 
.865 
1.01 


10.55 


1.01 
.977 
1.06 
2.03 
1.97 
1.78 
1.14 
1.13 
1.13 
.966 
1.09 
1.11 


15.39 


1.13 
1.30 
4.05 
2.76 
1.46 
1.13 
1.09 
1.15 
1.02 
.960 
.697 
1.12 

18.13 


Ratio 
of  run- 
off to 
precipi- 
tation. 


0.42 
.48 
.32 
.74 
.79 
.54 
.26 
.36 
77 
.27 
.10 
.20 


.28 


1.28 
.20 
.74 

1.87 
.39 
.68 
.36 
.38 
.13 
.37 
.21 
.67 


.46 


.22 
.46 
.25 
.71 
.33 
.41 
.36 
.43 
.36 
1.05 
.18 
.29 


.36 


.20 
.24 

2.30 
.80 
.91 
.32 

1.10 
.31 
.34 
.10 
.21 
.41 

"T43 
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Run-off  and  precipitation  in  basin  of  CobhosseeconUe  Stream  above  Gardii 

1905,  inclusive — ContinucKl. 


I 


Month. 


Prevlpi- 

tatiou 

ininchos. 


Run-oll  I 
in  inohos 
on  drain-' 
age  area. ' 


1899. 

.lanuary 

February \ 

March > 

April ' 

May 

.lun'r ' 

July 

Aii»!rtisl 

Sopt<'mU'r 

<)('t(>l)or 

XovrinlxT 

l)<'coinl)er 

Th««  your 

IIHX). 

January 

F<*bruary 

March 

April 

Mrtv 

Juiic ' 

July 

August 

S«»ptfinU'r 

OctolH'r 

Nov<'nilH>r 

Di'cciiiIkt 

Tin*  your .... 

JniiMJiry 

l-i'l»ruary 

Manh . ." 

April 

.May 

Jurii' 

July 

.\ugu.->l 

S('{)tcnilior 

<.)(t()l><'r 

NovcinluT 

D^c^'inlrtT 

Th<'  y«*Mr. .  . . 

1  •♦()•-'. 

Jaiiuar>' 

iM'bruary 

March..' 

April 

May 

June 

July 

Aucust 

S^^ptcilllx'T 

Orlolicr 

N'ovi'ImIkt 

I)i(<'inlH>r 

The  year  . . ..' 


3.41 
3.10 
f).  .V) 
1.19 
1.S7 
2.43 
.').  4H 
l.(W 
3.90 
1.8.'> 
J.  4i; 
2.  r.i 

34. 90 


7. 19 
S.9(i 
7.23 
2.  n) 


r.    4') 


1.34 
1.S7  I 
2.77  I 
2.4.5  ' 
4.47  ' 
f).  2S 
l.«i4 


1.09 

1.00 

1.13 

3.(i0 

LIS 

1.13 

1.09 

1.15 
.772 
.414 

.m 

.  .V»7 
13.72    I 


.r.72  ' 
1.97     . 

<».  r»<)   .' 

4.48 

2.<G  I 

1.14  , 

1.07  I 

1.10  I 

.948  1 

.SC>5  I 

.s^to  ' 


Ratio 
of  run- 
off to 
precipi- 
tation. 


0.32 
.32 
.20 

3.02 
.(» 
.47 
.30 

1.06 
.20 
.22 
.25 
.21 


Month. 


.;« 


.08 
.21 
.91 
1.79 
.48 

.a-i 

.57 
.40 
.30 
.19 

•  Vl 


H.12 


3. 7S 
1 . 7(i 
(i.  2'. 
♦1.  43 
3.1J7 

1 .  :Ui 
4.1Y) 
'i.  54 

2.  OS 
4.  IS 
2.  41 
9.  13 

",1.-1.'. 


2.  (-.7 

1.7U 

10.33 

3.71 

2.ni 
».:.2 

■J.  1)7 
4.  Ai\ 
:\.  JJ 
l.!t() 
I.LM 

•l«i.  1.') 


23. 02 


.9«Wi 
.<>47 
1.44 
S.07 

1     0*1 

I  .   mmm* 

1.2S 
1.13 
I.IS 
1.0<) 
1.0.') 

.9:)3 

2.12 
21.12 


2.17 
1 . 2.') 
•  i.  ;'>.') 
3.21 
1 .  lil 
\MS 
1 .  Oil 
1.13 
1.  13 
1.  1.'. 
1 .  (J.") 
1.10 


45 


.26 
.37 
.23 
1.25 
.?1 
.94 
.27 
.21 
.51 
.  25 
..39 


.41 


Preripi-    ^ 
tation     Jf- 

"6 


I 


19W.  ' 

January 4. 54 

Febniary .*?.«"<* 

Man'h 6.  u'l 

April 1.42 

May .45 

June 5.12 

July 4.77 

Anjrust 2.(«0 

SeptemU-r l .  34 

OotoU-r :\.s2 

Xoveniber I .  »k< 

Deconiber i\.:a, 

Thftyear 3l»..vi 

1004. 

January 

Februarj- 

Mart'h 

April 

May 

June 

July , 

August 

Septemlwr ' 

(Ktol^r 

Novomlior 

Deceinl)cr 

The  year 

1905. 

January 4..S5 

February 1..12 

Marth .94 

April 2.10 

May 2.17 

J  une '  4.  >i3 

Julv 4.52 

August 2.03 

S»»pt4.'nilH;r 4. 09 

October .78 

Novenilwr '  3.95 

December 3.12 

The  year 34.70 


4.12 

'2  24 

3.71 

1 

7.10 

'1 

.3.95 

'A 

1.29 

1 

1.25  , 

1 

4.53  ! 

1 

.'i.iW 

1 

2.02  ' 

1 

2.39 

2.2S 

ai».97 

l.j 

11 


SI 

74 

(V3 

S7 

9i) 
,24 
,  53 

'»'i    !■' 

.35  ' 
,23 

,  s7 

::'. ., 

,■1'.'    ' 
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The  following  table  shows  for  the  whole  period  the  run-off  and  pre- 
cipitation, and  the  ratio  of  these  two  factors,  by  calendar  months,  just 
$8  was  done  for  Waterville.     It  will  be  noted  that  the  mean  yearly 
ratio  of  run-off  to  precipitation  at  Gardiner  is  0.41,  whereas  at  Water- 
WDe  for  the  period  1896  to  1905  it  is  0.62,  both  for  observed  run-off 
and  for  that  corrected  for  storage.     The  average  yearly  discharge  at 
Gardiner  is   1.28  second-feet  per  square  mile  of  drainage  area;  at 
Waterville  (1896-1905)  it  is  1.84  second-feet.     For  the  longer  period, 
1893  to  1905,  at  Waterville  the  ratio  of  run-off  to  precipitation  and 
the  average  yearly  discharge  are  slightly  less,  being  respectively  0.60 
and  1.74  second-feet. 

Summary  of  run-off  and  precipitation  in  basin  of  Cobbosseecontee  Stream  above  Gardiner y 

Me.,  1891-1905.  inclusive. 


[Drainage  area,  240 

square  miiec 

'•] 

Month. 

Average 

run-off  in 

second-feet 

per  square 

mile  of 

drainage 

area. 

Run-off  in 

Inches  on 

drainage 

area. 

Precipita- 
tion in 
inches. 

Ratio  of 
run-off  to 
precipita- 
tion. 

'uniary'               

0.98 
1.07 
2.77 
2.72 
1.57 
1.08 
.94 

•  TO 

.90 
.79 
.74 

.84 

1.13 

1.11 

3.19 

3.03 

1.81 

1.20 

1.08 

1.13 

1.00 

.91 

.83 

.97 

4.24 
3.34 
4.70 
3.06 
3.29 
3.15 
3.20 
3.55 
3.30 
3.20 
3.47 
3.68 

0.27 

IM>raaJrT ^ 

.33 

hmS^::.:..::: : 

.68 

AwU 

.99 

iSy.....::::  :: 

.55 

Jnne 

.38 

July 

.34 

Angost 

.32 

September 

.30 

October 

.28 

November 

.24 

December 

.26 

Total 

17.39 
1.45 

42.18 
3.62 

Monthly  average 

1.28 

.41 

EVAPORATION. 

No  measurements  of  evaporation  from  the  water  surface  have  been 
made  in  the  Kennebec  drainage  basin,  but  from  data  obtained  by  the 
United  States  Geological  Survey  at  several  })oints  in  Maine  during  the 
past  year,  an  approximate  idea  may  be  obtained  as  to  its  amount. 

Stations  for  the  measurement  of  evaporation  from  the  water  sur- 
face are  in  operation  as  follows: 

Evaporation  stations  in  Maine. 


Station. 


£?Wier  Pond 
*llmocket 
J^ffiston 
^Pper  Dam ' 


Location. 


Soldier  Pond 

Femison  Pond 

Androscoggin  River 

Mooselookmaguntic  Lake 


Date  established. 


July  1, 1905. 

Do. 

Do. 
August  19, 1905. 
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The  method  used  for  the  measurement  of  evaporation  has  been  that 
of  the  floating  raft  and  dish,  commonly  used  for  this  purpose.  PI.  11, 
B  (p.  26),  shows  the  evaporation  raft,  etc.,  on  Androscoggin  River  at 
Lewiston,  Me.,  in  the  mill  pond  of  the  Union  Water  Power  Company. 
A  skeleton  log  raft  about  15  feet  square  is  arranged  to  float  with  its 
surface  just  out  of  the  water.  A  clear  opening  6  feet  square  is  left  in 
the  center  and  in  this  opening  the  evaporation  pan  floats,  its  top  being 
kept  perhaps  2  or  3  inches  above  the  water  surface  by  means  of  gal- 
vanized-iron  pontoons,  which  are  cylindrical  in  shape  and  air-tight. 
The  evaporation  pan  is  3  feet  square  and  18  inches  deep,  and  is  con- 
structed of  galvanized  iron,  properly  braced  with  iron  straps.  A  spin- 
dle with  sharp  point  is  fixed  vertically  in  the  middle  of  the  pan,  with 
its  point  1  or  2  inches  below  the  top. 

In  measuring  the  amoimt  of  evaporation  the  water  surface  is  made 
of  exactly  the  same  height  as  the  point  of  the  spindle,  and  then  at  the 
next  time  of  observation  the  process  is  repeated,  the  amoimt  of  water 
required  to  restore  the  water  surface  to  the  level  of  the  spindle  point 
being  noted.  The  spindle  is  surrounded  by  a  thin  iron  cylinder  about 
3  inches  in  diameter,  Avdth  its  axis  parallel  to  the  spindle  and  closed 
with  the  exception  of  some  small  holes  near  the  bottom.  This  pre- 
vents rapid  movement  of  the  water  surface  and  enables  very  close 
determinations  to  be  made  of  its  height.  A  small  cup  of  such  capacity 
that  it  represents  0.01  inch  depth  of  water  in  the  pan  is  used  for  pour- 
ing in  the  water  (or  dipping  it  out  in  case  it  has  rained  and  the  rainfaD 
has  exceeded  the  evaporation),  so  that  the  number  of  cupfuls  repre- 
sents the  change  in  depth  in  himdredths  of  inches — the  evaporation 
if  there  has  been  no  rainfall.  A  rain  gage  is  maintained  on  the  raft  so 
that  correction  can  be  made  for  any  rainfall. 

The  temperature  of  the  air  and  of  the  water  in  the  pan  and  outside 
of  the  pan  are  noted,  and  at  the  Millinocket  and  Lewiston  stations 
relative  humidity  and  velocity  of  wind  are  also  observed. 

The  results  obtained  have  been  in  general  very  satisfactory,  and  it 
has  been  found  that  with  the  spindle  point  surrounded  by  a  cylinder, 
as  just  described,  the  water  surface  moves  but  Uttle,  even  when  the 
pan  is  being  considerably  shaken  about  by  wave  motion.  A  differ- 
ence of  lialf  a  cupful  (0.005  inch)  can  readily  be  detected. 

The  figures  given  in  the  subjoined  table  for  evaporation  during  the 
frozen  season  are  from  the  Lewiston  station.  They  were  obtained  by 
filling  an  iron  dish,  allowing  it  to  freeze  solidly,  and  then  exposing  it- 
The  weight  was  observed  from  time  to  time  and  the  loss  by  evapora- 
tion thus  determined.  Continuous  observations  could  not  be  made 
owing  to  interruptions  by  rain  and  sleet.  In  all  probability  the 
amounts  observed  in  this  way  are  considerably  larger  than  the  actual 
amount  of  evaporation  on  lakes  and  reservoirs,  as  usually  some  snow  is 
on  hand  to  protect  the  lake  ice  cover. 
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About  one  year's  records  of  evaporation  are  now  available,  and  the 
Dionthly  amounts  as  observed  are  given  below.  For  the  purpose  of 
comparison  the  evaporation  from  the  water  surface  in  the  vicinity  of 
Boston,  as  determined  by  FitzGerald,*»  are  also  given. 

Evaporation  from  water  surface j  in  inches f  in  Maine  and  Massachusetts. 


Period. 


roly 

ILUgUBt 

Beptember 

October 

November  1-15 

December  (24  days) . 


1906. 


FADuary  (22  days) . 
ilBl>niary  (24  days) 
Kavdi  (26  days) . . . 
Ipili  (25  days) 

Fane 


1906. 


The  period , 


Soldier 

Pond, 

Me. 


4.30 
&25 
Z65 
L51 
.16 


1.67 
2.88 


Milli- 

nocket, 

Me. 


&56 
&80 
a32 
2.94 
.48 


Average 

evapora- 

tion at 

Lewis- 

three 

ton,  Me. 

stations 

in  Maine 

forfuU 

months. 

&99 

&28 

4.32 

&12 

a02 

aoo 

2.54 

2.33 

.38 

.68 

.60 

.77 

Average 
evapora- 
tion near 
Boston, 
Mass. 


.90 

1.27 

.71 

.83 

1.87 

2.23 

2.90 

3.48 

2.14 

1.90 

2.86 

2.87 

1 

29.76 

&21 
&97 
4.80 
3.47 
2.24 
1.38 


.98 
1.01 
1.45 
2.39 
a82 
&34 


39.12 


It  is  evident  from  the  foregoing  table  that  evaporation  from  the 
water  surface  is,  as  would  be  expected,  considerably  less  in  Maine  than 
near  Boston.  Of  course  but  one  year's  records  are  at  hand  for  Maine, 
and  more  data  may  show  a  considerable  change  from  the  present 
results,  but  as  evaporation  is  a  factor  which  does  not  vary  greatly  for  a 
given  month  from  year  to  year  it  is  believed  that  these  figures — 
especially  those  for  the  summer  months — afford  a  fair  idea  of  what 
may  be  expected.  Probably  the  average  annual  evaporation  from 
the  water  surface  in  Maine  is  about  30  inches,  as  compared  with  39.12 
inches  at  Boston.  For  the  period  from  May  to  September,  inclusive, 
evaporation  in  Maine  is  18.17  inches,  as  compared  with  26.14  inches 
near  Boston. 

FliOODS  ON  KENNEBEC  RIVER. 

Valuable  records  regarding  floods  on  Kennebec  River  during  the 
past  century  have  been  gathered  by  the  Hollingsworth  &  Whitney 
Company,  and  through  its  courtesy  have  been  furnished  for  use  in  the 
preparation  of  this  report. 

FLOOD  OF  1832. 

The  greatest  freshet  of  early  times,  and  the  one  with  which  all  later 
ones  have  been  compared,  was  that  of  May  22,  1832.  At  that  time 
there  was  probably  no  dam  at  Moosehead  Lake  outlet,  and  the  freshet 


a  FitoOerald,  Deamond,  ETapoiation:  Trana.  Am.  Soc.  Civii  Eog.,  voL  15, 1886,  p.  58L 
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is  said  to  have  resulted  from  a  northeasterly  storm  of 
weeks'  duration,  with  a  strong  wind,  which  probably 
in(Toas<^  the  discharge  from  the  lake. 

FLOOD  OF  DECEMBER,    1901. 

Tu  December,  1901,  occurred  a  freshet  which  was  ( 
rn»ater  magnitude  than  that  of  1832  and  regarding  which 
|)let(»  (hit  a  are  at  hand. 


WEATHER   CONDmOXS. 

Durinir  NovcMuber,  1901,  the  precipitation  in  the  Keni 
was  considcTably  below  the  average,  the  deficiency  for 
l)eintr  nearly  0.9  inch.  (See  table,  p.  22.)  December  wa 
rcMiiarkable  in  the  amount  of  precipitation,  the  excess  alx 
nial  ft)r  the  month  being  about  4.5  inches,  and  a  little  oyer 
occurrinjj:  bc^fore  December  16.  Probably  most  of  the  p 
(luring  November  remained  as  snow  storage  at  tlie  end  of 
(food-sized  storms  occurred  about  December  3  and  10.  th 
tion  from  wliich  was  practically  all  held  as  snow  storajj 
I)(»ceniber  13  to  15  there  was  a  warm  rain,  which  nudted 
|)art  of  the  snow  on  the  ground  and  caused  the  flood  condil 
followinir  tabl(»s  give  the  precipitation  and  temperature  i 
nei)ee  basiti  (hiring  the  period  mentioned: 

I'nrlfittdliun,  iti  {nchii<.  iu  Kentttbtc  bagiHy  yooember  ami  l^eceifibet 

'   Fairfield.      MaTficld.     Tho  i 


W.itiT  i  "iiiiMii«'iit  m(  siiov  <»ti  jjrroiiii'l  I  )<"*•« '111  N»r  1 

!)•  •■•  in  In  r  1-1.;.  iticlii-ivf 

])iri  ni'-^'i"  U  l.')'Ntonn' 


2.19 
2.99 
2.10 


2.20 
2.15 

a  a) 


7.81 


I 


7.35 


\fiii  lii'iiin  nnd  iinnuinuii  (lalhj  trmperaturt's  in  Kenjiebee  basin j  Decern bfr 


\)nv 


IM. 


Kiiirn 

H.l. 

Kiiico. 

Muxi- 

Miiii- 

Miixi- 

Mini- 

iiiiiin. 

iMiiin. 

iiniiii. 

niDiii. 

^/•. 

/ . 

■/'. 

'F. 

:^) 

I 

:«• 

'M 

1:: 

14 

41 

10 

■IJ 

11) 

•21) 

l.'i 

LM 

1.". 

is 

12 

■2\> 

-     1 

1:. 

«» 

•Ji 

-i:> 

1:. 

0 

L*2 

■  ■i:\ 

14 

-  3 

> 

4 

12 

10 

as 

•2.-> 

31 

l.-) 

4t) 

20 

;r, 

2V 

FAirfleld. 


nay. 


11... 
12... 
13... 
14... 
1:1... 
Iji... 

ll      .      .      .     c 

IS... 

l'.»... 

20... 


,  Maxi-     Mini-  1 
.  mum.     mum. 


40 

35 

34 

53 

54  I 

51 

23 

23 

19 

21 


*F. 

9 
lt> 
33  ' 
44 

6 

7  I 

8  I 
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The  rain  of  December  13  began  in  the  evening,  but  most  of  the  rain- 
bJl  occurred  during  the  day  of  December  15  (Sunday),  the  weather 
clearing  on  the  evening  of  that  day.  During  most  of  these  three  days, 
and  extending  to  the  evening  of  the  16th,  the  temperature  was  abnor- 
mally high  (see  table,  p.  1 1 6) ,  so  ttat  the  combined  effect  of  rain  and  high 
temperature  was  sufficient  to  release  the  greater  part  of  the  precipi- 
tation that  had  been  stored  on  the  ground  since  about  November  1. 
It  is  probably  safe  to  assume  that  an  average  of  6  inches  depth  of  water 
on  the  entire  Kennebec  drainage  basin  was  released  at  this  time. 

RUN-OFF   DURING    FLOOD   OF   DECEMBER,   1901. 

The  following  table  gives  the  conditions  of  gage  height  and  run-off 
at  Waterville  during  December  15-23: 

Discharge  of  Kennebec  River  at  Waterville^  Me.,  during  flood  of  December ,  1901. 


Date. 


Oeoember  15 

Do 

Do 

>eoember  16 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

>eoember  17 

Do 

Do 

Do 

December  18 t 

December  19 

Oeoember  20 

[>eoember  21 

Oeoember  22 

Oeoember  23 


Hour. 


7  a.  m 

12m 

6p.  m 

12  a.m.... 
1a.m..... 

2a.m 

3a.m 

4a.m..... 

5a.m 

6a.m 

7  a.  m 

8  a.  m 

Oa.  m 

10  a.  m 

lla.m 

12m 

Ip.m 

2p.m 

3p.m 

4p.m 

5p.m 

6p.m 

12a.m 

7  a.  m 

12m 

5p.m 

12m 

12m 

12m 

12m 

12m 

12m 


Qage  height. 

(Relerrea  to 
Hollings- 
worth  & 
Whitney 
datmn.) 


Feet. 
12&00 
126l10 
129.10 
132.80 
133.64 
13194 
134.33 
134.45 
134.70 
135.05 
135. 15 
135. 15 
135.15 
135.05 
135.00 
134.80 
134.00 
133.50 
133.30 
132.60 
132.20 
131.80 
129.10 
127.40 
126l70 
12&10 
124.40 


Depth  of 

flow  over 

dam. 


Feet. 
1.30 
2.40 
5.40 
ia30 
14.14 
14.44 
14.83 
14.95 
15.20 
15.55 
15.65 
15.65 
15.65 
15.55 
15.50 
15l30 
14.50 
14.00 
13.80 

laio 

12.70 
12.30 
9.60 
7.90 
7.20 
&60 
4.90 


Diachai^. 


Sec.'feet. 

3,540 

8,910 

30,500 

121,300 

133,500 

138,100 

144,100 

145,900 

149,800 

155,200 

156,800 

156,800 

156,800 

155,200 

154,500 

151,300 

139,000 

131,600 

128,600 

118,400 

112,700 

107,200 

72,400 

53,400 

46,200 

40,400 

25,600 

19,900 

11,800 

6,380 

5,230 

3,980 


It  is  assumed  in  the  above  table  that  the  flashboards  were  off 
3ntirely  between  6  p.  m.  and  midnight  of  December  15.  Up  to  this 
latter  time  the  depth  of  flow  on  the  dam  is  obtained  by  subtracting 
124.7  feet  (elevation  of  top  of  flashboards)  from  the  gage  height, 
^ter  and  including  midnight  of  December  15  the  elevation  of  the 
yreat  of  the  dam  (119.5  feet)  is  used. 
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The  mean  daily  flow,  December  15-18,  was  as  follows  (that  for 
December  16  is  based  on  hourly  observations): 

Mean  flaw  of  Kennebec  River  at  WaUrvilU,  Me.,  December  15-18,  1901  fi 

*  Second-feet. 

December  15 27,300 

December  16 127,000 

December  17 46, 6O0 

December  18 29,300 

The  maximum  discharge  at  Madison  was  computed  by  H.  5-  Fer- 
guson and  found  to  be  105,000  second-feet.  The  length  of  the  dam 
is  550  feet.  At  8  a.  m.  December  15  the  water  was  just  flowing 
over  the  crest ;  at  midnight  that  day  it  reached  the  maximum  height 
of  14.5  feet,  and  by  10  a.  m.  December  16  it  had  dropped  to  about 
9  feet  on  the  crest. 

At  The  Forks  the  maximum  gage  height  reached  was  9.0  feet 
December  15,  corresponding  to  a  dischai^e  of  about  22,400  second- 
feet. 

MAXIMUM    DISCHARGE   DURING    FLOOD   OF   DECEMBER,  1901. 

Only  a  few  gates  were  open  at  the  Moosehead  Lake  outlet  during 
this  flood,  and  practically  all  of  the  excess  inflow  was  held  in  the 
lake,  so  that  about  1,240  square  miles  of  drainage  area  should  be 
disregarded,  in  part,  at  least,  in  computing  the  probable  yield  per 
square  mile  below  Moosehead.  The  rise  in  the  level  of  the  lake 
occasioned  by  this  freshet  (see  table,  p.  72)  was  from  gage  height 
1.25  feet  December  13  to  the  maximum  of  4.5  feet  Februarv  3,  1902, 
a  total  amount  of  3.25  feet. 

The  following  table  gives  the  maximum  flow  at  several  points  and 
the  corresponding  unit  flow  per  square  mile,  with  and  without  the 
drainage  area  above  the  Moosehead  Lake  outlet: 

Maximum  discharge  of  Ketinebec  River  during  the  freshet  of  December ,  1901. 


Maximum  discharge,  in  second-feet 

Maximum  run-ofl,  in  second-feet  per  square  mile: 

Inr-luding  drainage  area  above  Moosehead  outlet 

Not  including  drainage  area  above  Moosehead  outlet 


WatervlUe. 

Madison. 

The  Fork*. 

156,800 

36.7 
51.6 

105,000 

32.8 
53.6 

22,400 

14.3 
68.0 

A  portion  at  least  of  the  drainage  area  at  the  Moosehead  outlet 
should  be  considered  in  the  foregoing  computations,  so  that  the 
probable  maximum  yield  at  Waterville  and  Madison  was  perhaps 
45  second-feet  per  square  mile  of  drainage  area  tributary  during  thf 
flood. 

a  These  figures  vary  slightly  from  those  given  on  p.  54,  which  are  based  on  a  single  reading  of  tbeg*^ 
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COMPARATIVE  HEIGHTS  OF  FLOODS. 

Several  landmarks  along  Kennebec  River  in  the  vicinity  of  Water- 
yille  and  Winslow  have  existed  for  such  a  length  of  time  as  to  fur^ 
msh  data  on  comparative  heights  of  water  in  freshets  since  and 
including  that  of  1832.  Perhaps  the  most  interesting  and  valuable 
of  these  is  the  "freshet  oak,"  as  it  is  called,  situated  in  Winslow,  on 
the  east  side  of  Ticonic  Bay,  about  1,000  feet  below  the  highway 
bridge,  near  the  Lockwood  Company's  dam.  PL  III,  B,  shows  the 
''freshet  oak"  at  about  the  time  of  highest  water,  December  16,  and 
H.  in,  A  Oooking  in  the  opposite  direction),  shows  it  a  few  days 
later,  when  the  river  was  at  about  normal  height.  Marks  made  by 
logs  at  various  times  of  high  water  for  many  years  are  plainly  dis- 
cernible in  the  second  view,  also  the  height  reached  in  this  December 
flood,  as  shown  by  ice  adhering  to  the  tree.  These  photographs  were 
taken  by  James  L.  Dean,  engineer  of  the  HoUingsworth  &  Whitney 
Company,  and  furnished  through  his  courtesy. 

Dates  of  important  freshets  on  Kennebec  River  and  heights  on 
the  ** freshet  oak"  are  given  in  the  following  table: 

ApproximaU  height  of  water  at  ''freshet  oak  '*  during  floods. 

Feet,  a 

%  22, 1832 104. 8 

October,  1854 102. 8 

October,  1869 102. 7 

April  30,  1887 102.  2 

December  16,  1901 105. 14 

As  the  flow  of  Kennebec  River  in  the  vicinity  of  the  ''freshet  oak" 
is  comparatively  free,  the  nearest  dam  downstream,  that  at  Augusta, 
being  about  17  miles  distant,  these  gage  heights  probably  give  a 
very  good  index  of  the  relative  magnitude  of  these  freshets. 

The  flood  of  December,  1901,  is,  so  far  as  known,  by  far  the  greatr- 
est  flood  of  the  past  century.  As  it  came  at  a  time  of  the  year 
^hen  the  ice  was  not  very  thick  and  when  few  logs  were  in  the  river, 
there  was  little  obstruction  to  flow.  The  height  of  water  in  the  1832 
freshet,  and,  in  fact,  that  in  jnany  other  periods  of  abnormally  high 
Water  since,  was  due  to  log  jams  and  collected  debris  holding  back 
the  water,  probably  at  Fairfield,  until  the  whole  mass  gave  way, 
producing  the  flood  wave. 

The  water  held  back  at  Moosehead  Lake  in  December,  1901,  would 
have  probably  increased  the  maximum  flow  at  Waterville  by  one- 
sixth,  and  unquestionably  a  large  amount  of  additional  damage 
Would  have  resulted  to  property  along  the  river  if  the  discharge 
from  this  portion  of  the  drainage  basin  had  not  been  mostly  shut  off. 

aHollin^sworth  <&  Whitney  datum. 
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J^< )  W- WATER  COXI>ITIOX8. 
KENNEBEC  RIVER. 

'V]\o  nu)si  s(»v(T('  and  lonj^j-rontinucd  drought  in  the  period 
])v  tlii>  ii'iHut,  viz,  from  ISDo  to  1906,  occurred  during  the  I 
of  P.Mix  Mild  tlir  early  ])art  of  1904.  During  this  time  the  Mo 
l.akr  ]r\r\  \\a>  Ix'low  tht'  bottom  or  zero  of  the  gage  at  the 
Mild  m>  <lata  nii  clianj^o  in  lake  level  between  Decemher,  IS 
April.  P.Mil.  arr  at  liaiul.  Tt  is  probable,  however,  that  1 
durini:  iiio>t  of  this  time  was  little  affected  by  lake  storage, 
the  nin-«)tr  N\MS  a|)i)roximately  iionnal.  The  following  tah 
tlir  iuii-<»ir  during'  tliis  low- water  period  at  Waterville,  Nortli 
Mild  The  l''orks  for  various  l<»n^tlis  of  time: 

/;-'//  ..//  f|/'  h'<fintlm'  Jiinr  ditriiuj  lov'-uaUr  conditiotis  of  190S-^, 


W  :•'•  r\  illi-     •Iraiiuip'   :in-M.   i  North  Anson  (draina^  area, 
l.Tii  N'iu:iri'  milcs'.  2.7'.K)  Hr|iiaro  mUeaj. 


The  Foriu 
iDilet). 


1  ,     I 
-r  c 


I    .:  ,..\. 


riTiii  I. 


IVriod. 


II  III 


PerioJ. 


I )  I 


'     !i-         I'-.  ■  I  ■: -r  11   I  t.       7J7     (».  17     Janiiarv  2.'>-30,     :fl|il7  '  0.22  .  XovomlnT. 
■•"':  1004.  DivrniN-: 

1903 
l--:   f     !i'i.         !i-M       ."_'*-'.  Krbriiarv.iyiM...,    tlHO  "     .24      Nov»-m>*r. 
!'■■•'•-.    !"»:.    1  ii*'.'.       .Jii  I  .1  aniui  ry      to,    7t»3  "     .27      Oi'tnU-r  to 
!■   ■••■'.  <r-.  Mtinh.'V.tA.  r«>m)ii'r.  ! 


•  1. 


\t 


•.:■*.:.    l.:.!'       .;{•■.■  Ortoli^T  i;j,  1P03.    1,110 
■1  i-^v  toMun'h.  1904.  i 


40 


•kA   I 


■•■•I 


t..      I..::::     in-j     April.     I:i0.3.    to   3.50ti  i  1.20 

M«nh.  1904.       '  I 


■  Vv-  r;!j.'"  I'f  thnt'  iljiys  dtirinir  thU  vreek. 

1  ;!i''ii  <1  ly-  ill  I)fT»"«inN>r. 

Thr  hillnw  iii'j-  table  shows  very  clearly  the  effect  of  stc 
iinrrM-iii'j  ll«)\\  diii'iii^^  the  pi'riod  from  September  to  Xo^ 
Mnlii-'\  r.  \\hi<-h  Would  jn-oi)ai>ly  have  been  the  time  of  lowes 

i||ld«T   li;iIiM:d    r.  .ndil  i«)n>   nt'   lli)\\  : 

/  '     ■■■     '     i-'-!--'-hif  j.f  •  s'l'in,;  milt',  of  Kennebec  River  at  Waten 

■■  '•'},  iiniJ  'I  ifhimt  ^toraqe. 


•    ■,.■. .  ..' 


I'lTJOil. 


t  .■•'.•■:  I 

■  I  ■ .      .    .      -1. 


S.|.i.'im1»i  r.  l'.«n:< 

>•  jiIiiiiIh  r  i<i  Niivrinlior,  1903 

s.  pti  jii!"r.  n«i^;.  t«»  Fi'bruary,  1904, 


Eatlznatod 

flow 

without 

•torage. 


FRESHET  OAH,  "  KENNEBEC   RIVER  AT  WINSUO^.  ME. 


I 
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LO^V-VS^ATBR  CONDITIONS  ON  TRIBUTARIES  OP  KENNEBEC 

RIVER. 

The  following  table  gives  the  lowest  observed  flow  for  various 
lengths  of  time  during  the  period  since  gaging  stations  were  estab- 
lished on  the  Moose,  Roach,  Dead,  Carrabassett,  Sandy,  Messa- 
lonskee,  and  Cobbosseecontee.  It  must  be  kept  in  mind  that  winter 
records  are  not  in  general  available  for  these  stations,  and  conse- 
quently the  figures  given  may  not  represent  the  true  minima  for  the 
given  lengths  of  time  during  this  period,  which  for  the  first  four  sta- 
tions beg:an  in  1902  and  for  the  other  three  as  noted  in  the  table.  In 
the  latter  part  of  1903  very  low  water  conditions  existed. 

JjOW'Water  discharge,  in  second-feet  per  square  mile,  of  tribiUaries  of  Kennebec  River. 


Lofwvst  or  low- 
^it  success- 
ive— 


Moose    River     at 
Rockwood  (drain- 
age    area      680 
square  miles). 


Roach  River  at 
Roach  River 
(drainage  area  85 
square  miles.) 


Six  week  days. . 

One  month 

Three  months  . 


Period. 


March  2&-3I, 

1906. 
October,  1903 

October  to 
December, 
1903. 


.a 


a  13 

.15 
•  .17 


Period. 


November  IS- 
IS, 1906. 
October,  1905 

October  to 
December, 
1903. 


a  01 
.32 
.32 


Dead  River  at  The 
Forks  (drainage 
area  870  square 
miles). 


Carrabassett  River 
at  North  Anson 
(drainage  area  340 
square  miles). 


Period. 


October  12-17, 

1903. 
October,  1903. 

September  to 
November, 
1903. 


5 


0.15 
.20 
.29 


Period. 


September  23- 

&.1903. 
September, 

1903. 
September  to 

November, 

1903. 


i 

s 


a  19 

.32 
.46 


Lowest  or  low- 
est success- 
ive— 


^x  week  days. . 

One  month 

Three  months , 


Sandy  River  at  Madison  b 
(drainage  area  650 
square  miles). 


Messalonskee    Stream    at 
Watcrville  c       (drainage 
area    205    square 
miles). 


Cobbosseecontee  Stream  at 
Qardinor<'  (drainage  area 
240  square  miles). 


Period. 

Dis- 
charge. 

0.08 
.14 
.32 

October  2-7, 1905.. 

October,  1905 

October    to    De- 
cember, 1905. 

Period. 


December  14-19,1908 

November,  1903 

October  to  Decem- 
ber, 1903. 


Dis- 
charge. 


Period. 


Dis- 
charge. 


0. 23  I  October  23-28, 1899. 
.29     November,  1891.... 
35     Octol)er  to  Decem- 
ber, 1899. 


0.27 
.34 
.46 


a  Sixteen  days  in  Deceml>er. 

f>  Sandy  River  station  established  in  1904. 

«  Messalonskee  Stream  station  estabiished  in  1903. 

tf  Cobbosaeeoontee  Stream  station  established  in  1890. 


WATER  POWER. 
DEVELOPEH  WATER   POWERS. 

The  following  brief  descriptions  of  developed  water  powers  in  the 
Kennebec  basin  are  based  for  the  most  part  on  data  furnished  by 
letters  from  the  mill  owners  and  users  of  power.  This  is  supple- 
mented where  possible  by  the  information  obtained  from  time  to 
time  by  the  hydrographers  of  the  United  States  Geological  Survey,  in 
connection  ¥n[th  their  regular  trips  to  gaging  stations.  Every  effort 
has  been  made  to  avoid  errors,  but  it  must  be  reaWifcd.  \3ti^\i  ^Jcv!^afc 
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descriptions  have  to  be  based  largely  on  reports  made  up  by  persons 
who  are  not  in  general  experienced  in  reporting  such  data,  and  some 
inaccuracies  are  bound  to  exist. 

KENNEBEC   RIVER. 

• 

The  uppermost  of  the  developed  water  powers  on  the  Kennebec  is  ; 
that  of  the  International  Paper  Company  at  Carritimk  Falls,  near 
Solon.  There  is  a  natural  fall  at  this  point  of  about  28  feet  through 
a  narrow  gorge,  above  which  the  river  widens  out.  The  dam  wis 
built  in  1891  and  affords  an  average  head  of  about  29  feet.  Turbines 
aggregating  about  3,000  horsepower  are  installed,  and  the  power  is 
used  in  the  manufacture  of  ground  wood  pulp.  This  dam  ponds  the 
water  for  about  2  miles  upstream. 

The  next  utilized  power  downstream  is  that  at  Madison,  which  is 
used  by  the  Great  Northern  Paper  Company  for  manufacturing 
paper,  ground  wood  pulp,  and  sulphite  fiber;  by  the  Indian  Spring 
Woolen  Company  and  the  Madison  Woolen  Company  for  manufac- 
turing woolen  goods,  and  by  the  Madison  pumping  station  for  pump- 
ing the  town  water  supply.     The  two  woolen  companies  use  about 
400  horsepower  each,  the  pumping  station  a  small  amoimt,  and  the     * 
balance  is  taken  by  the  paper  company,  which  uses  about  1,200  eleo-    ] 
trical  horsepower  at  all  times,  and  has  in  addition  grinder  units  that     " 
require  a  maximum  of  about  200  horsepower.     The  electric  plant  is 
run  throughout  the  year  at  full  capacity  and  the  grinders  perhaps 
average  half  power  throughout  the  year.     The  dam  at  Madison  ponds 
water  nearly  up  to  the  mouth  of  Carrabassett  River,  a  distance  of 
about  5i  miles. 

The  next  dam  is  at  Skowhegan,  where  the  power  is  controlled  by 
the  Skowhegan  Water  Power  Company.  A  head  of  18  to  20  feet  is 
obtained,  and  28  wheels  aggregating  a  capacity  of  5,100  horsepower 
are  in  use.  Of  this  amount,  2,900  horsepower  is  employed  in  the 
manufacture  of  pulp,  750  horsepower  for  electric  lights  and  power, 
and  the  remainder  by  grist,  saw,  planing,  and  woolen  mills  and  a  sash 
and  blind  factor}'.  Some  of  the  wheels  operate  factories  by  day 
and  electric  lights  by  night.  The  dam  ponds  water  to  about  1  mil® 
above  Norridgewock,  a  total  distance  of  about  6  miles. 

At  the  village  of  Shawmut,  in  the  town  of  Fairfield,  is  a  dam  afford- 
ing a  fall  of  about  12  feet,  owned  by  the  Shawmut  Manufacturii^ 
Company.     The  power  is   utilized   by  pulp  mills,  an  electric-ligb* 
plant,  a  furniture  factory,  and  a  woolen  mill.     This  dam  ponds  wat^ 
7  or  8  miles  upstream,  or  considerably  more  than  halfway  to  Sko^" 
began. 

At  Fairfield  is  a  log  dam  about  1,300  feet  long,  with  a  total  fall  c^' 
11  feet.     This  dam  is  owned  by  the  Fairfield  Junction  Mills  an^^ 
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ater  Power  Company,  and  furnishes  power  for  two  sawmills  and  a 
aniug  mill.  There  are  eight  or  ten. wheels,  developing  about  1,000 
>rsepower.  This  dam  ponds  water  to  the  foot  of  the  Shawmut  dam, 
distance  of  about  3  miles. 

At  Winslow  are  the  dam  and  mills  of  the  Hollingsworth  &  Whit- 
ev  Company  (privilege  formerly  known  as  the  College  Rapids).  This 
ompany  manufactures  manila  paper  and  ground  wood  and  sulphite 
)ulp.  A  fall  is  obtained  of  about  23  feet.  There  are  46  turbines  with 
ui  aggregate  capacity  of  about  8,500  horsepower,  in  addition  to  2,000 
horsepower  of  auxiliary  steam.  This  dam  ponds  water  to  the  foot  of 
the  Fairfield  dam,  a  distance  of  about  2^  miles. 

At  Ticonic  Falls,  between  Waterville  and  Winslow,  are  the  cotton 
mills  of  the  Lockwood  Company,  about  2,400  horsepower  being 
used.  A  dam  750  feet  long  raises  the  river  surface  7  feet,  and  a 
further  natural  fall  of  about  13  feet  on  a  slate  ledge  gives  a  total  fall 
of  20  feet.  This  dam  ponds  water  to  the  foot  of  the  HolUngsworth  & 
Whitney  dam,  a  distance  of  about  1  mile  upstream. 

At  Augusta,  at  the  head  of  tide  water,  is  a  timber-crib  dam  aflFord- 
ing  ordinarily  a  head  of  17  feet.  On  the  west  bank  the  Edwards 
Manufacturing  Company  uses  about  2,500  horsepower  for  its  cotton 
mills;  on  the  east  bank  1,500  horsepower  is  used  by  the  Cushnoc 
Paper  Company  and  the  Kennebec  Light  and  Heat  Company,  the 
latter  furnishing  the  municipal  lights  of  Augusta,  Ilallowell,  Gardiner, 
and  Togus.  The  fall  at  this  dam  is  affected  somewhat  by  the  rise  of 
tide.  At  ordinary  stages  the  water  is  ponded  by  the  dam  for  about 
12  miles  upstream,  or  about  three-fourths  of  the  way  to  Winslow  and 
Waterville. 

DEAD    RIVER. 

There  are  no  water  powers  of  importance  on  Dead  River;  on  North 
Branch  at  Eustis  is  a  :1am  affording  a  head  of  S  feet,  used  for  a  lum- 
ber and  grist  mill;  on  South  Branch  at  Stratton  is  also  a  small  devel- 
oped power. 

CARRABASSETT    RIVER. 

At  Kingfield  is  a  dam  affording;  a  head  of  10  to  12  feet,  used  for 
lumber  and  planing  mills  and  the  manufacture  of  rakes,  cant  dogs, 
tottou-niill  rolls,  etc.  WTieels  a^j^regating  about  170  horsepower 
are  installed,  about  half  of  which  can  he  run  during  the  low-water 
reason. 

At  East  New  Portland  the  Carrabassett  Stock  Farm  Company 
o^Tis  a  pri\ilege  affording  a  head  of  15  to  26  feet,  used  for  a  sawmill 
and  electric-light  plant,  with  three*  wheels  rated  at  a  total  of  405 
horsepower.     Auxiliary  steam  (To-horsepower  l)oiler)  is  also  used. 

At  North  Anson  just  above  the  Somerset  Railway  bridge  a  dam 

3697— iRR  198—07 9 


124  WATER   RESOURCES   OF    KENNEBEC   RIVER   BASIN. 

aflFording  a  head  of  about  9  feet  is  used  by  the  North  Anson  Lumber 
Company  for  a  sawmill.  One  wheel  is  installed,  rated  at  110  horse- 
power, 70  per  cent  of  which  is  available  at  low  water.  A  short  dis- 
tance downstream,  near  the  entrance  of  Mill  Stream,  a  dam  is  being 
constructed  (1906)  to  utilize  the  flow  of  both  Carrabassett  River  and 
Mill  Stream.  A  paper  and  pulp  mill  of  the  American  Pulp,  Papa* 
and  Lumber  Company  will  be  placed  on  the  right  bank  and  utilize 
practically  all  of  the  undeveloped  fall  at  North  Anson,  amounting  to 
about  40  feet. 

On  the  tributaries  of  Carrabassett  River  are  a  few  small  develop- 
ments, principally  at  North  and  West  New  Portland. 

SANDY    RIVER. 

At  Phillips  is  a  dam  aflFording  a  head  of  20  feet",  used  for  a  sawmiA 
and  electric-light  plant;  two  wheels  are  installed,  rated  at  125  horse- 
power; the  low-water  flow,  lasting  usually  about  a  month,  is  good  for 
40  or  50  horsepower. 

At  Fairbanks  is  a  developed  privilege. 

At  Farmington  is  a  dam  affording  a  fall  of  about  7  feet,  used  for  a 
lumber  mill. 

At  Farmhigton  Falls  a  dam  gives  a  head  of  8  or  9  feet,  used  in 
manufacturing  carriages,  sleighs,  etc. 

At  New  Sharon  a  fall  of  10  feet  is  utilized  for  the  manufacture  of 
shoes  and  shoe  boxes. 

Near  Madison,  a  few  miles  from  the  mouth  of  the  river,  is  a  luasoniy 
dam,  affording  a  fall  of  15  feet,  used  for  electric  light  and  power. 
(See  p.  87  for  additional  details  of  this  plant.) 

SEBASTICOOK    KIVER. 

At  Hartland,  on  West  Branch,  are  two  dams,  the  upper  affording 
a  head  of  al)out  (>  feet  and  operating  two  wheels  for  a  lumber  and 
planing  mill,  which  uses  half  the  flow.  The  remaining  water  is  car- 
ried farther  downstream,  and  discharged  under  a  head  of  16  feet, 
with  a  second  dam  ])roviding  a  fall  of  about  1 1  feet,  used  bv  the  Linn 
Woolen  Company  for  the  manufacture  of  shawls,  rugs,  dress  goods, 
etc.  This  company  has  about  180  horsepower  of  wheels  and  150 
horsepower  of  auxiliary  steam. 

At  Pittsfield,  on  West  Branch,  is  a  dam  alTording  a  head  of  about  11 
feet,utilized  by  theWaverley  WoolenConipany,  which  has  three  wheels 
aggregating  300  horsepower  and  250  horsepower  of  auxiliary  ste^m 
(used  only  in  times  of  very  low  water).  About  half  a  mile  farther 
downstream  is  a  privilege  affording  a  fall  of  about  10  feet;  one-third 
of  the  flow  at  this  point  is  utilized  by  the  Smith  Woolen  Company  (one 
wheel  of  60  horsepower  and  auxiliars'  sleaiw  oi  ^5  h.oraepower),  and 
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tie  remainder  by  Robert  Dobson  &  Co.,  manufacturers  of  woolen 
goods,  who  have  150  horsepower  of  wheels  ami  21o  horsoj)ower  trans- 
mittd  electrically  from  the  Sebasticook  Power  Company's  plant 
near  Bumham. 

AtCorinna,  on  East  Branch,  is  a  dam  affording  a  head  of  10  feet, 
used  for  a  flour  and  grist  mill,  with  wheels  of  about  90  horsepower 
iistalled. 

At  Newport,  on  East  Branch,  is  the  plant  of  the  Newport  Woolen 
Company,  which  utilizes  a  fall  of  about  10  feet,  with  135  horsepower 
cf  wheels  and  75  horsepower  of  auxiliarj'  steam. 

At  Detroit,  on  East  Branch,  is  a  dam  >\nth  head  of  about  12  feet, 
used  for  a  lumber  mill,  with  turbines  of  250  horsepower. 

Xear  Bumham  Junction,  on  the  main  river,  is  a  timber-crib  <lam 
with  masonr}^  abutments,  built  in  1903,  giving  a  head  of  about  27.5 
l^t.    This  is  owTied  by  the  Sebasticook  Power  (\)mpany  an<l  used 
Iw generating  light  and  power  to  be  transmitted,  mostly  to  Pitt^field 
it  present.     The  plant  is  not  yet  fidly  developed;  three  pairs  of 
wheels  are  installed,  rated  in  the  aggregate  at  about  800  horsepower, 
and  the  company  has  400  horsepower  of  auxiliary  steam.     The  mini- 
mum flow  at  this  point  is  considered  to  be  good  for  1,200  horsepower. 
At  Clinton  is  a  dam  affording  a  hea<l  of  about  6  or  8  feet,  used  for 
flour  and  grist  and  lumber  mills.     Wheels  of  about  200  horsepower 
are  installed. 

At  Benton  Falls  a  fall  of  25  feet  is  utilized  by  the  United  Box 
Board  and  Paper  Company,  which  has  wheels  of  about  800  horse- 
power installed  and  manufactures  wood-pulp  board. 


MES8ALONSKEE    STREAM. 

There  are  several  dams  affording  slight  falls  between  the  various 
lakes  in  the  headwaters  of  Messalonskee  River — at  Sniithfield,  be- 
tween East  and  North  ponds  (7-foot  fall) ;  at  Belgrade  Mills,  between 
Great  and  Long  ponds  (9-foot  fall),  etc. 

At  Oakland  the  following  powers  have  been  developed:  (1)  A  dam 
at  the  foot  of  Messalonskee  Lake,  with  8-f()ot  fall,  utilized  for  woolen. 
mill,  pumping  station,  and  ax  factory;  (2)  a  dam  with  12-foot  fall, 
used  for  scythe  and  ax  factor}',  machine  shop,  and  shoddy  mill:  (•>)  a 
dam  with  14-foot  fall,  two  48-inch  Hercules  wheels,  used  for  ax,  scythe, 
and  tool  factory;  (4)  a  dam  with  40-f()ol  fall,  GOO  horsepower  of 
wheels  used  by  Messalonskee  P^lectric  Company  and  about  100  horse- 
power for  scythe  forge  shop:  (o)  a  dam  with  IS-foot  fall,  ioO-hoi-se- 
power  wheel  used  by  Cascade  Woolen  Mill,  tlie  balance  unused. 
The  last  three  privileges  are  owned  by  the  Dunn  Kdge  Tool  Company. 

A  dam  with  a  fall  of  about  14  feet  is  used  for  ])umping  tlie  Water- 
ville  municipal  wa,ter  supply^  wliicli  comes  by  gravity  (\o\v  Ito\\\ C\v\wev. 
Just  below  h  the  dam  of  the  Chase  Manufacturing  Com^an^' , 
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with  a  fall  of  about  8  feet.  (See  p.  90  for  further  description  of  tli 
plant.)  About  a  mile  farther  downstream,  a  short  distance  fro 
the  mouth  of  the  river,  is  a  masonry  dam  affording  a  fall  of  about. ^ 
feet,  owned  by  the  Waterville  Gas  and  Electric  Company  and  us 
for  electric  light  and  power. 

cobbosseecontee  stream. 

•Therie  are  developed  privileges  at  Readfield,  Winthrop,  and  Mn 
mouth. 

Between  Cobbosseecontee  Pond  and  Gardiner  are  two  develops 
privileges,  which,  however,  are  not  of  much  value  for  power  becau 
at  time^  all  the  water  is  shut  back  for  storage  purposes  in  the  pon( 

At  Gardiner  there  are  seven  dams  controlled  by  the  Gardiner  Wat 
Power  Company.  They  afford  a  total  fall  of  128  feet,  used  as  in( 
cated  in  the  following  table : 

Developed  water  powers  at  Gartliner,  Me. 


Owiicr.  U!««.  Fall.-     "j"^ 


Ffd. 

Gardiner  waterworks PuRipins  station 9 

8.  D.  Warren  &  Co Paper  nillJ 37 

IloUingsworth  &  Whitney  Co do 17 

Do do U\ 

Do do ItU 

Joshua  Gray  &  Son Lumtwrmill 12| 

Gardiner  estate Various  small  industries  . . .  15-20 


o  See  p.  93  for  further  doacription  of  this  plant.  b  2  wheels. 

UNDEVELOPED  WATER  POWERS. 

GENERAL    CONSIDERATIONS. 

In  1882  Swain**  called  attention  to  the  large  amount  of  oxccll 
undeveloped  power  on  the  Kennebec  River  and  its  tributaries.     Si 
that  time  many  important  plants  have  been  constructed — notal 
those  at  Waterville,  Fairfield,  Madison,  and  Solon  on  the  main  river  a 
numerous  smaller  developments  on  the  tributary  streams.     Then* 
still,  however,  especially  in  the  more  northerly  portions  of  the  has 
an  immense  amount  of  unutilized  power.     Of  the  1,026  feet  fall  on  t 
main  river  between  Moosehead  Lake  and  tide  water  only  about  1 
feet  are  developed.     A  condensed  profile  of  Kennebec  River  is  sho\ 
on  PI.  rV^;  a  plan  and   a  more  detailed  profile  can  be  obtained 
addressing  the    Director    of    the  United    States    Geological  Siuv 
Washington,  D.  C. 

Brief  descriptions  follow  of  some  of  the  more  important  unutil 
water  privileges.     For  the  main  stream  and  for  iloose.  Roach, 
Dead  rivers  these  are  based  on  surveys  and  reconnaissances  of 


a  Swain,  O.  F.,  Report  on  water  powers:  Tenth  Census,  v(»l.  lt>,  pt.  1,  18W,  pp  KWJ9. 


> 

i 
i 


IliSSI i8!§§g 


t7     LL 


■j 


'I 

I 


UNDEVELOPED    WATER   POWER.  127 

nited  States  Geological  Survey  from  1904  to  1906;  for  the  principal 
ibut&ries  such  topographic  atlas  sheets  as  are  available  were  con- 
ilted,  and  the  facts  they  furnished  were  supplemented  by  informa- 
m  obtained  chiefly  through  correspondence. 

KENNEBEC    RIVER. 

Between  Moos^head  Lake  and  Indian  Pond  there  is  a  drop  of  nearly 
f)  feet  <listributed  rather  evenly  over  a  distance  of  about  3 J  miles. 
For  about  7  miles  below  Indian  Pond  the  river  is  very  precipitous, 
ling  approximately  250  feet.  Much  power  couhl  be  cleveloped  here. 
p  banks  are  high  with  rocky  walls  and  there  are  many  excellent 
n  sites.  In  the  remaining  8  miles  to  the  mouth  of  Dead  River  at 
p  Forks,  the  fall  is  a  little  less  steep,  amounting  to  about  120  feet. 
p  conditions  in  general  are  good,  however,  for  power  development, 
from  The  Forks  to  Bingham  the  fall  is  in  general  fairly  uniform, 
ounting  to  230  feet  in  a  distance  of  about  22  miles.  At  only  a  few 
ces  in  this  stretch  are  there  rapids  other  than  those  produced  by 

general  slope  of  the  river.  The  most  promising  place  for  power 
^elppment  is  perhaps  near  Carr^nng  Place  Rips,  about  10  miles 
)ve  Bingham,  where  there  is  a  fall  of  about  9  feet  in  half  a  mile;  but 
>  location  is  not  especially  favorable  for  a  dam.  This  entire  section 
he  river,  however,  will  be  in  time  of  great  value  for  power  purposes. 
'Vom  Bingham  down  to  the  Solon  dam  the  fall  is  considerably  less 
n  in  the  stretch  of  the  river  just  described,  amounting  to  only  about 
feet  in  a  distance  of  5  miles  to  the  Solon  mill  pond.  Between  the 
t  of  the  Solon  dam  and  Solon  Ferr}-,  a  distance  of  1  i  miles,  is  a  fall 
ibout  8i  feet.  The  total  fall  between  the  foot  of  the*  Solon  dam 
I  the  mouth  of  Carrabassett  River,  which  marks  the  practical 
ent  of  pondage  from  the  Madison  dam,  is  about  36  feet  in  a  distance 
I  miles. 

Lt  Madison,  between  the  present  dam  and  the  mouth  of  Sandy 
er,  a  distance  of  a  little  less  than  3  miles,  there  is  a  fall  of  about  68 

in  pitches  and  rapids  where  some  excellent  undeveloped  power 
its.  (See  PI.  VII,  B,  p.  162.)  The  Great  Northern  Paper  Company 
prepared  plans  for  the  development  of  practically  all  of  this  fall 
the  use  of  two  dams — one  developing  43  feet  and  the  other  20  feet. 
^t  Bombazee  Rips,  about  2\  miles  above  Norridgewock,  there  is  a 
of  7i  feet  in  one-fourth  of  a  mile.  Near  the  head  of  the  rips  is  a 
d  ledge  foundation  for  a  dam,  and  probably  a  10  or  12  foot  head 
Id  be  obtained  here  without  difficulty.  Just  below  SkowhetJ:an 
re  are  18  or  20  feet  of  undeveloped  fall  in  a  distance  of  about  2k 
es.     The  remainder  of  the  river  is  entirely  developed. 
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MOOSE    leiVER. 

IIolc»l>  Falls,  about   1(»  mill's  hv  riviT  Inflow  the  outlet  from  HoK»f» 
Poiiil.  iriv<'  Ji   fall  of  20  to  'M)  tvvi.     rpstreain  for  alxnit  S  iiiik's  tin* 
fall  is  slii^ht,  so  that  ^ood  [)oii(lajj:<*  could  ho   had  here.     Mosquito 
Kips  (4  f<'(afall),Sp(Micer  Kips(r>feet  fall), and  At toan  Falls  (lOfeetfalD 
occur  in  th(»  reuiainiuj^  stn^tch  of  river  to  the  head  of  Attean  Pond.    The 
total  <listanc(*  froui  Mole!)  ()utl<»t  to  Attean  Ponil'is  ahout  29  miles. 
Bet  weeu  Att(»an,  Wood,  and  Lon^  j)onds  then»  i.s  l)ut  little  fall.    Belnu 
Lon*^  Pond  the  fall  is  very  steej),  heinj^  ahout  110  feet  in  a  distance  of 
4  miles  to  Little  Brassini  Lake,  wliich  is  practically  at  the  level  of 
BrassiUL  Lake.     This  stret<'h  Hows  over  a  verj'  roujjh  and  rocky  hnl 
and  th(»re  are  s(»veral  iJ:ood  sites  for  <lams.     (See  PI.  V,  B.)     Betwoeii 
Brassiui  and  Moosehead  lakes  is  a  drop  of  ahout  20  feet  at  ordinary 
sta*i:es.     By  |)lacin<:  a  daju  near  the  Rockwood  gaging  station  of  the    i 
I'nited  Stat<»s  CJeolojrical  Survey  tliis  fall  couM  he  practically  all  util- 
ized and  ill  addition  any  further  amount  resulting  from  the  raising  of 
the  Brassiui  Lak<»  lev<d  to  procure  additional  storage.     (Seep.  134.' 

UOA<^U    ItlVEK. 

There  is  a  little  fall  on  Jtoach  River  ahove  Lower  Roach  Pond—  '; 
perhaps  M)  fo(M  to  Middle  Roa<-h  T^»nd.  Between  Lower  Roach  Pon^l  I 
and  Moosehead  Lake,  a  distance*  of  souk*  o  miles^  the  fall  is  ahout  75  ' 
feet. 

MOXIE    STREAM. 

There  is  a  total  fall  of  .S7()  f<H»t  l»otween  Moxie  Pond  and  KenneluM? 
River,  a  distance  of  ahout  -1  miles,  and  tliis  occurs  practically  all  in  thr 
|i»wer  J  miles.  At  Moxit*  Falls  lh<'n»  is  a  nearly  vertical  drop  of  *>') 
f'M»t  n(»ar  the  main  river. 

DEAO    RIVER. 

At  Arnolds  Falls  ahout  ')  miles  helow  Flagstaff  there  is  a  fall  of 
alMMit  12  f(M*t  in  one-fourtli  of  a  mile.  At  Hurricane  Falls,  4  miles 
al)ov(»  I)ea<l  Uiver,  tlicM'e  is  a  fall  of  S  feet  in  one-eighth  of  a  mile. 
From  in  to  1*J  fcrt  fall  couhl  ho  deveh»pe<l,  Imt  the  pondage  would  hv 
snudi,  unle>s  the  intervah'  land  was  flooded.  Long  Falls,  6  miles 
l)eli»w  Dead  River  Plantation,  extends  over  a  distance  of  about  a 
mile,  witli  a  total  fall  of  ahout  72  f(M»t,  the  mahi  part  being  made  up 
(»f  a  series  of  precipitous  falls  (MTurrin*^  in  a  sln>rt  distance.  Excellent 
sites  exist  for  a  dam,  as  tlie  river  hanks  are  of  ledge,  and  a  4()-foot 
liead  could  l)e  easily  developed.  At  (irand  Falls,  one-fourth  mile 
|)eh)W  the  Dead  River  dam  and  ahout  12  miles  from  The  Forks.  i> 
a  ])nM-ipitous  drop  of  2.s  fec»t.  The  hanks  arc  high  and  of  ledtrc*. 
all'onlintj  an  excellent  op[)()rtunity  for  a  dam;  a  4()-foot  head  could 
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developed.  Dead  Kiver  Rapids  extend  from  (iraiid  Falls 
orks,  with  a  total  fall  of  about  400  feet  in  the  12  miles.  No 
us  falls  occur,  hut  for  the  most  j>art  a  gradual  descent  is 
ed,  there  bein^  a  succ(>ssion  of  verA'  rocky  rapids  with  short 

of  connecting  (piick  water.     Tlie  riv(T  hanks  are  for  the 
•t  high  and  ledges  are  numerous  affording  opportunities  for 
nearly  all  of  the  rapids, 
ilhrnnng  table  gives  an  approximate  ])rofile  of  Dead  Kiver, 

a  barometric  reccmnaissance  during  100r>. 

Klevationa  aloruj  Ihml  Rivtr. 
[l).-ttiiiii  is  iiuvin  ti(lt>.] 


l*Iuc«». 


«t  Carry  Pond 
gFalbi 


jFaJUat  Black  Brook 

ing  Lake 

lam  (prraent  wator  Niirfuci') 

lum  (top  gHt(>N) 

lam  rfoot  of  <f rand  Falls i 

?nccT  Stream 

Jnencerand  I.ltlli*  SiM'nr'«*r  stn-jini.-.. 

ehantml  Stivain 

h  KennoFwv 


K.kviitjon 

Approxi- 

abovp 

mate  dls- 

moan  sea 

lancG  from 

level. 

Flagstaff. 

Feet. 

SrUf.9. 

i.(k; 

1.07J 

10 

1.072 
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1,072 

16 

1,000 

17 

1)000 

m 

1. 000 

23 

1.011 

23 

«M« 

23 

or.7 

2a 

1IM4 

im 

29 

:n\s 
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PLKASAXT    POND    STREAM. 


nt  Pond  Stream  falls  about  7H()  f(»(»t  between  Pheasant  Pond 
nebec  River,  a  distance  of  3\  miles,  but  the  tributary  drainage 
nly  a  few  scjuare  miles. 


TIKKCK    POND    OUTLET. 

Pond  Outlet  falls  about  ()4()  feet  in  a  distance  of  3  miles 
rce  Pond  to  Keimebec  Riv<M*.  The  drainage  area  at  the  out- 
}.  pond  is  small,  being  only  about  IS  scjuare  miles.  The  pos- 
►f  bringing  Dead  RivcM-  water  to  Pierce  Pond  and  thus  utiliz- 
ii^e  drop  to  Kennebec  River  in  one  fall  has  been  investigated. 
*ond  lies  at  about  1,125  feet  above  tide  (bv  aneroid  from 
k),  and  a  comparison  of  this  elevation  with  those  given  for 
ver  in  the  foregoing  tabl(*  indicates  the  impossibility  of  carry- 
this  scheme  without  great  expense,  as  to  reach  the  Pierce 
vation  it  would  l)e  necessary  to  pond  the  water  in  Dead  River 
it  above  FlagstalF. 
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CARRABASSETT   RIVER. 

There  is  considerable  undeveloped  fall  in  the  upper  part  of  Carr 
bassett  River  and  on  its  tributaries,  but  the  supply  of  water  is    in 
general    too   small   to   warrant   developments.     At  Cleveland   Kips^-, 
3  or  4  miles  above  North  Anson,  is  an  undeveloped  fall  said  to  L>e 
about  12  feet. 

SANDY    RIVER.      , 

Considerable  undeveloped  fall  exists  on  Sandy  River.  There  is 
said  to  be  a  good  privilege  just  below  New  Sharon  that  will  afford  a 
fall  of  about  30  feet.  At  Davis  Ferr}',  in  the  to\\Ti  of  Stark,  is  a  power 
site  with  perhaps  a  15-foot  fall.  At  Strong,  and  farther  up  the  river, 
there  is  considerable  unutilized  fall,  but  the  volume  of  water  available 
in  low-water  seasons  is  small. 

SEBASTICOOK   RIVER. 

Sebasticook  River  is  one  of  the  most  fulh"  developed  for  power  of 
all  the  tributaries  of  the  Kennebec.  Of  the  170-feet  fall  between 
Moose  Pond  and  Kennebec  River  about  100  feet  are  developed.  It 
is  said  that  at  Fifteenmile  Rips,  about  3  miles  above  Clinton,  a  <]joo(l 
site  exists  to  obtain  a  fall  of  about  12  feet.  At  Winslow,  about  half 
a  mile  below  the  entrance  of  China  Lake  Outlet,  near  the  mouth  of 
the  river,  is  an  undeveloped  privilege  owned  by  the  Fort  Halifax 
Paper  Company,  of  Waterville,  that  is  reported  to  be  capal)le  of 
affording  a  24-foot  head  and  '*  a  mean  low  run  of  450  to  550  cubic  feet 
per  second.^' 

MESSALONSKEE    STREAM. 

Of  the  210-feet  fall  between  Messalonskee  Lake  and  Kennebec 
River  about  135  feet  are  developed.     A  good  unutilized  site  remains 
just  below  Oakland,  where  a  head  of  about  47  feet  can  be  obtained - 
This  is  owned  by  the  Messalonskee  Electric  Company.     The  largc*^ 
amount  of  lake  area  in  this  drainage  basin  is  of  great  value  in  render^ 
ing  the  flow  uniform,  but  the  storage  capacity  of  the  lakes  should  \>^ 
increased  and  more  care  given  toward  regulation  of  flow. 

WEBEK    POM)    Ol'TLET. 

Weber  Pond  Outlet  falls  about  115  feet  in  3i  nn\es — mostlv  in  tli.^ 
last  2  miles — from  Weber  Pond  to  Kennebec  River. 

COBBOSSEKCOXTKK    STREAM. 

Cobbosseecontee  wStream  is  rather  fully  developed,  but  a  few  imuti 
ized  sites  remain  above*  Cobl)osseeconte(*  Pond.     This  is  a  stream  c:^^ 
very  even  flow,  owing  to  its  excellent  storage  rei>ervoirs. 
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WATER  STORAGE. 
GENERAL  CONSIDERATIONS. 

3ther  tract  of  country  of  the  same  extent  on  the  continent  is  so 
watered — that  is,  supplied  with  well-distributed  lakes  and 
IS — as  is  the  State  of  Maine.  Of  the  three  largest  drainage 
in  the  State — the  Kennebec,  Penobscot,  and  Androscoggin — 
mnebec  is  first  as  regards  the  proportion  of  lake  and  ])ond  sur- 
5  total  drainage  area,  which  for  this  river  is  about  1  to  14. 
.  144.)  Moreover,  Moosehead  Lake  furnisher  one-third  of  this 
surface  area  in  the  Kennebec  basin  and  constitutes  one  of  the 
aluable  reservoirs  for  water  storage  and  control  in  the  country, 
ainage  area  tributarj^  to  Moosehead  Lake  is  large — about  1 ,240 
miles — so  that  even  the  great  storage  capacit}'  afforded  by  a 
of  7.5  feet  (the  present  head)  on  this  lake  is  not  nearly  sufficient 
?^ent  considerable  losses  of  water  at  times, 
importance  of  storing  and  regulating  the  flow  of  Kennebec 
has  long  been  realized  by  the  water  power  and  hunbering  inter- 
ong  the  river.  To  a  certain  extent  those  interests  of  necessity 
t  in  regard  to  the  manner  of  use  of  stored  water.  The  log- 
g  season  begins  in  the  early  spring,  the  small  streams  in  the 
aters  being  first  driven  and  the  logs  temporarily  held  in  various 
md  ponds.  Eventually  the  main  drive  leaves  Moosehead  Ijake, 
is  usually  well  into  the  summer  before  the  last  of  the  logs  reach 
lestination  on  the  lower  river.  To  drive  the  logs,  especially  in 
rtion  of  the  river  between  Moosehead  Lake  and  Bingham,  a  cer- 
mo'unt  of  flow  is  required  to  ])revent  the  rapid  formation  of 
and  the  practice  is  to  let  out  each  day  from  Indian  Pond  dam 
)ond  being  used  as  a  regulating  reservoir  for  flow  from  Moose- 
lokke)  a  head,  or  *^ hoist,"  as  it  is  called,  of  water  to  help  sluice 
the  drive.  Fonnerly  little  or  no  care  was  taken  to  ])revent  the 
of  water  during  log  driving,  with  the  result  that  frequently  l)y 
id  of  the  log-driving  season  little  water  would  be  left  stored  in 
head  Lake,  and  consequently  the  water-power  usei*s  on  the  river 
^  from  a  scarcity  of  water  in  the  fall  and  early  winter,  receiving 
b  no  benefit  from  the  use  of  Moosehead  Lake*  for  storage.  In 
sars,  however,  the  log-driving  and  water-power  interests  on  the 
lave  become  more  harmonious,  and  the  two  associations  repre- 
g  them — the  Keime])ec  Log  Driving  Association  and  the  Ken- 
Water  Power  Company — are  to  a  large  extent  made  up  of  the 
persons.  Efforts  are  l)oing  made*  not  only  to  ])revent  the  need- 
aste  of  water  in  log  driving,  but  to  im])rove  the  river  channel  and 
ies  for  driving,  so  as  to  re(piire  loss  water  for  this  purpose.  The 
;ity  of  providing  additicmal  storage  capacity  over  that  now 
(d  at  Moosehead  Lake  has  been  apparent  for  several  years ^  8Avd 
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surveys  of  the  lake  have  been  made  by  the  water-power  company  ^  « 
ascertain  tlie  feasibihty  of  further  raising  the  lake  level. 

As  a  result  of  the  cooperation  between  the  Maine  State  Survt*  > 
Connnission  and  the  United  Statej:*  Geological  Survey,  surveys    <^] 
varix)us  lakes  and  ponds  in  the  Kennebec  headwaters  were  made  dii  r- 
ing  11)05-G  by  the  National  Survey.     Sufficient  information  has  bee^ii 
thus  obtained,  in  addition  to  that  relating  to  Moosehead  Lake  fur- 
nished by  the  Kennebec  Water  Power  Company,  to  serve  as  a  bairiii, 
for  a  fairly  comprehensive  study  of  the  problem  of  additional  st^)ra^e, 
8nd  in  the  succeeding  pages  the  various  possibiUtie^  will  be  discussed. 
The  following  plans  and  profiles  will  be  funiLshed  to  persons  especially 
interested  in  the  subject  on  application  to  the  Director,  United  States 
Geological  wSui-vey,  Washington,  D.  C: 

Plan  of  BrasHua  Lako. 
Plan  of  Brassua  Lak(»  Outlet- 
Plan  and  profile  of  Mcmxso  River  between  Mooseheatl  and  Brassua  lakes. 
Plan  of  WcKxl  and  At  loan  ponds. 
Plan  of  W(K)d  Pond  Outlet. 

ReconnaiK'^ance  j)lan  of  IIol(»l)  Pond,  I^ong  Pond,  Lower  Koat'h  Pond,  Middle  R(KMii 
Pond,  Flagstaff  Lake,  West  Carry  Pond,  Spring  Lake,  an<i  Spencer  Ponds. 

STORAGE  IN  KENNEBEC  HEADWATERS. 

MOOSEIIKAl)    LAKE. 

Moosehead  Lake,  with  an  area  of  about  115  square  miles,  Ls  the 
largest  lake  in  New  England.  It  is  about  35  miles  in  extreme 
''^ngth,  12  miles  in  maximum  width,  and  of  such  depth  that  it  is 
crossed  l)y  steaml>oats  from  end  to  end.  It  has  long  been  used  as  a 
veservoir  to  store  the  spring  flow  for  use  in  log  driving  and  for  power, 
>^nd  is  commanded  by  substantial  log-crib  dams  at  its  two  outlets, 
''^hat  at  the  ejist  or  principal  outlet,  shown  in  PL  V,  -4,  was  com- 
pleted in  1901,  replacing  an  old  dam.  The  west-outlet  dam  was 
rebuilt  in  1004.  Most  of  the  regulation  of  flow,  however,  is  carried 
on  at  the  east-outlet  dam,  and  in  general  little  water  flows  by  wayof 
th(*  west  outlet.  The  west-outlet  stream  joins  the  main  river  at  the 
upper  end  of  Indian  Pond. 

The  ])r(\s(Mit  head  of  water  ()l)tainable  on  Moosehead  Lake  is  about 
7.5  foet.  (Se(»  list  of  gage  heights  of  Moosehead  Lake,  pp.  70-76.) 
Th(»  Kennebec  AVater  Power  Company  has  made  surveys  of  the  pres- 
ent lake  shores  with  the  view  of  obtaining  additional  storage  capacity 
corresponding  to  an  increa^sed  depth  of  2  feet,  and  has  spent  about 
$10,000  for  these  surveys  and  mapping.  The  results  indicate  that  an 
increase  in  water  surface  of  about  1.6  scpiare  miles  would  result  from 
this  proposed  rise  in  level.  The  shores  are  in  general  high  and  rocky, 
but  in  several  places  rather  low,  so  that  the  estimated  damages  are  on 
the  whol(»  considerable.     It  is  prol)able  that  Moosehead  Lake  couU 
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be  drawn  down  considerably  below  the  present  limit,  if  dredging  were 
done  at  tlie  outlet,  but  this  would  of  course  have  an  objectionable 
effect  on  the  navigability  of  the  lake. 

The  data  furnished  by  the  Kennebec  Water  Power  (/ompan}'  have 
been  used  in  compiling  the  following  table,  which  shows  the  present 
storajje  capacity  and  that  obtainable  l)y  raising  the  lake  level  2  feet. 

Areti  ami  capacity  of  MtHmefwad  Lake  at  different  el*  eallnua.'^ 
[I>ruiimg<i'  un'H  iit  oiititt,  1,244)  8(|iian'  iiiih's.] 
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'Qage  befghta  refer  to  lake  datum,  th4^  zero  of  which  is  iippro.xiiiiaitfly  al  th<*  ficvHtioii  of  tlie  gntc 
"'lis,  or  1,021.30  f«'t  above  mean  imu  l«»vi»l. 
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Moose  River  and  its  series  of  lakes,  comprising  Brassua  Lake  and 
Long,  Woo<l,  Attean,  and  Hole!)  ponds,  afford  some  excellent  oppor- 
tunities for  storage  of  water.  The  natural  and  artificial  conditions 
in  the  vicinity  of  these  ])onds  are  in  general  favora])l(»  for  their  utiliza- 
tion for  storage  without  great  cost,  Init  at  i)re.sent  only  one  of  them 
(Long  Pond)  is  controlled  by  a  dam,  and  this  is  utilized  solely  for 
log-<lriving  purposes.  (See  PI.  V,  B  ]>.  12S.)  The  following  descrip- 
tions of  the  Moose  River  lakes  and  ponds  are  ])ased  on  data  ol)tained 
by  the  United  States  Geological  Surv^oy  (hiring  lOO;")  -(>.  as  j)reviously 
explained. 

BUAH.sr.V    T.AKK. 

Brassua  I^ke  is  approximately  rectangular  in  .sha])e,  running  north- 
west to  southeast,  about  5.5  miles  long  and  1.1  miles  in  maximum 
width.  Its  greatest  depth  is  about  85  feet,  in  the  extreme  north- 
western part  of  the  lake;  the  more  shallow  portions  lie  at  the  south- 
eastern extremity  along  Miseree  Sands.  It  has  an  area  of  5.55 
square  miles  at  an  elevaticm  of  1,043.0  feet  above  mean  tide.  The 
shores  are  wooded  and  as  a  nde  are  high,  th(»  low  ar(»as  being  around 
the  entering  streams — Miseree  Stream  at  the  southeast,  ^foose  Jtiver 
at  the  south,  and  Brassua  Stream  at  the  northern  (»xtremity.  No 
dam  now  exists  at  the  outlet  of  the  lake. 
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This  lake  could  readily  be  raised  10  or  15  feet,  or  even  more,  above 
the  present  low-water  level,  without  doing  any  damage  except  to  tim- 
ber standing  on  the  Hooded  area,  but  as  this  is  mostly  young  growth 
the  total  damage  woulii  be  small.  There  are  several  good  sites  for  a 
dam  at  the  outlet  of  the  lake.  As  a  nile  the  river  bed  here  is  rocky 
or  of  gravel  and  in  places  rather  rough. 

A  dam  with  crest  at  elevation  1,056  feet,  placed  near  the  outlet, 
with  a  total  length  of  about  850  feet  and  a  maximum  height  of  20  to  2.1 
feet  would  afford  about  IS  feet  head  of  water. 

Alioiit  1.3  miles  below  the  outlet,  just  l>elow  the  I'nit^d  Stales 
Geological  Survey  ga^ng  station,  is  a  site  for  a  <lam  which  w<ml<l  nut 
<mly  affonl  lake  storage  but  would  develop  a  fall  of  aliout  '2n  feet  ami 
flood  out  the  rough  section  of  the  river  inter^'ening,  which  causes 
considerable  trouble  in  I<^  driving.  A  dam  here  would  be  about 
1,000  feet  in  t<)tal  length  and  about  Z^  feet  in  maximum  height,  if  its 
crest  were  set  at  elevatioh  LO-ifi  feet. 

The  following  table  give.s  the  area  am!  approximate  .storage  capaf- 
ity  of  Braasua  Lake  at  various  elevations: 

Arm  iitui  rnparily  of  Uramnii  fjite  nl  ilifftrenl  /-teraliona. 
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Long  Pond  runs  approximately  from  northwest  to  southeast  W* 
is  long,  narrow,  and  irregular  in  shape.  Ifjs  extretne  length  is  about 
10  miles,  8  miles  being  the  pond  proper  and  the  remainder  the  former 
river  channel,  in  which  water  is  held  by  the  dam.  During  low  water 
there  is  a  fall  of  jterhaps  2  or  H  feet  between  these  two  portions. 
The  width  of  the  pond  varies  from  SOO  feet  at  the  Lower  Narrows  l» 
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miles  opposite  the  mouth  of  ParUu  Stream.  Its  maximum  depth 
about  35  feet,  and  it  has  a  pond  surface  of  4.8  square  miles  at  an 
ration  of  1,159  feet. 

rhe  shores  are  wooded,  as  a  rule,  with  some  horderinji;  farm  lan<l 
rard  the  northern  extremity.  Around  the  upper  end  the  p-ound 
OH'  and  marshy;  the  remainder  of  the  shore  rises  ^a<lually.  The 
ladian  Pacific  Railway  runs  along  the  entire  southern  shore,  heing 

little  above  the  pond  in  elevation.  The  lowest  portion  of  the 
?k  is  just  west  of  Parlin  Stream,  where  the  elevation  is  about  1,165 
:;  at  several  other  places  the  elevation  is  from  1 ,166  to  1,170  feet, 
lie  existing  dam  is  an  old  timber-crib  structure,  38.5  feet  in  total 
?th.  It  has  two  wing  walls,  one  43  feet  and  the  oth(»r  170  feet 
g,  and  the  dam  proper  is  172  feet  long,  with  14  sluices  and  gates, 
e  PI.  V,  By  p.  128.)  The  elevation  of  the  bottoni  of  six  sluices  is 
mt  1,157  feet;  of  the  log  sluice,  1,152.2  feet;  and  of  the  remaining 
ices,  about  1,151.2  feet.  The  elevation  of  the  wing  wall  on  the 
ith,  at  which  water  will  go  to  waste,  is  abcmt  1,160  feet.  The  dam 
low  used  for  holding  back  water  in  the  spring  for  a  sliort  time  during 

log-driving  season;  after  that  the  gati^s  are  open  and  free  flow 
:es  place. 

)ii  account  of  the  proximity  of  the  Canadian  Pacilic  Jtailway,  per- 
:)3  no  increase  in  the  height  of  the  dam  is  warranted,  l)ut  to  utilize 
'  storage  a  higher  summer  level  could  be  maintained.  The  present 
-water  level  is  about  1,152  feet  at  the  dam^  or  prol)al)ly  almut 
o4  or  1,155  in  the  pond  proper.  In  th(»  spring  the  water  is  main- 
aed  for  a  short  time  in  the  pond  at  an  elevation  of  over  1,160  feet, 
1  an  elevation  of  1,160  feet  could  probably  be  maintained  without 
ng  much  damage.  If  the  present  average  low-water  l(»vel  is  con- 
3red  as  elevation  1,155  feet,  and  tlie  average*  area  4.5  square  miles, 

capacity  at  elevaticm  1,1()0  feet  would  l)e  about  625,000,000 
»ic  feet.  It  is  probable  that  this  (juantity  could  l)e  considera])ly 
•eased  by  dredgmg  at  the  narrows  and  lowering  tlu*  gate  sills  at 

dam.     The  drainage  area  at  the  outl(»t  of  the  pond  is  520  square 

PS. 

wool*    AM»    ATTKAN    I'ON'IiS. 

\roo<l  Pond  is  situated  in  the  town  of  »Fackniaii  at  an  elevation  at 
-water  level  of  about  1,157  feet.  Tt  is  eonneeted  with  Long  Pond 
about  7  miles  of  verv  crooked  river,  in  whicrh  th(»  fall  is  about  2 
under  average  conditions.  The  pond  is  irregular  in  shape,  3.8 
3s  in  extreme  length  and  1  /  inil(\s  in  maximum  width.  A  con- 
Table  portion  of  it  is  more  than  30  f(M*t  in  depth.  The*  shores  are 
Kied  and  steep,  with  practically  no  bordcMing  flat  land. 
tttean  Pond  is  coimecrted  with  Wood  Pond  bv  about  thre(»-fourths 
i  mile  of  river  and  imd(T  normal  conditions  is  at  tlu*  same  level 
iVood  Poiid.     It  will  thus  be  noted  that  Long,  Wood,  and  Ativan 
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ponds  are  all  at  about  the  same  elevation,  Atteati  Pond  is  veiy 
irregiilar  in  shape,  S  niiles  long,  2  niiles  in  maximum  width,  and  about 
30  fe^t  in  maximum  ditpth.  It  contains  many  islands.  The  sltores 
are  wooded  and  liigh  for  tho  most  part,  the  lowest  land,  wliich  is 
under  cultivation,  being  along  the  river  connecting  Wood  and  Attean 
pondo. 

The  Canadian  Pacific  Itailway  runs  along  a  portion  of  the  eastern 
shore  of  Woo<l  Pond,  crosses  Moose  River  at  its  entrance  into  tliat 
pond,  and  then  follows  the  northern  shore  of  Attean  Pond,  Its  lowest 
elevation  is  about  1,174  feet,  just  south  of  the  bridge  on  Moose  River. 

A  dam  can  be  placed  at  the  outlet  of  Wood  Pond.  Here  the 
banks  are  liigh  and  of  gravel,  and  the  two  ponds  could  be  easily 
raised  1(1  feet  by  a  dam  550  feet  long.  It  is  probable  that  water 
could  not  Im;  drawn  lower  than  about  elevation  1 ,057  feet,  owing  iv 
backwater  influence  from  the  river  below ;  this  would  make  a  high- 
water  elevation  (>!  1 ,067  feet.  Damage  would  be  done  to  timber  on 
the  flowlcd  land,  and  also  to  some  fann  land  at  the  head  of  Wood 
Pond. 

The  drainage  area  of  WoikI  Pond  at  its  outlet  is  320  square  miks, 
and  of  Attean  Pond  270  siguaro  miles.  The  following  table  gives  the 
areas  and  capai;ity  of  Wood  and  Attean  ponds  at  different  elevations: 

Arta  aiut  capaeily  of  Atlenn  awl  MW  jmn/it  at  differtTU  tUnatiojit. 
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Holeb  Pond,  in  tlio  (own  of  Iloleb,  is  about  1  mile  from  Moose 
River,  to  which  it  is  conneclijd  by  Holeb  Stream.  It  is  irregular  in 
shape,  31  miles  long  and  IJ  miles  in  niaxhnum  width.  The  shorts 
are  wooded  and  high,  except  around  the  brooks  and  inlets  entering 
the  pond.  The  elevation  uf  the  low-water  summer  level  is  abo"' 
1,231  feel,  and  (he  area  of  the  pond  at  this  elevation  is  about  J"" 
square  miles;  at  elevation   1,241   feet  the  area  of  thfl  water  surface 
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ould  be  about  2.8  square  miles.  The  (^anaclian  Pacific  Railway 
ins  along  the  southern  shore  and  ctossos  TIolol)  Stream  just  below 
e  point  where  it  leaves  the  pond,  at  an  elevation  of  about  1 ,246  feet. 
During  the  spring  freshets,  when  Moose  River  is  high,  the  })ack- 
iter  due  to  a  ledge  about  8  miles  l>elow  Iloleb  Stream  sets  back  to 
)leb  Pond,  and  at  times  has  flooded  the  railroad  tracks.  This 
ckwater  causes  the  pond  to  act  a^  a  natural  storage  basin  for  a 
)rt  time  in  the  spring. 

rhe  only  suitable  place  for  a  dam  would  be  at  the  Canadian  Pacific 
dge,  and  could  one  be  built  here  and  an  elevation  of  the  lake 
face  of  1,241  feet  maintained,  the  capacity  of  the  lake  above 
vation  1,231  feet  would  be  about  r>27,0(H),0()()  cubic  feet.  The 
linage  area  of  Holeb  Pond  at  its  outlet  is  about  24  s([uare  miles. 

ROACH    KIVER    BASIN. 

Roach  River,  with  its  thre^  connected  ])onds,  afFonis  some  oppor- 
lity  for  storage,  although  not  as  good  as  Moose  Kiv(»r  on  accoimt 
its  much  smaller  drainage  area. 

IX)WKK    KOACH    POM). 

rhe  present  dam  at  I^ower  Koach  Pond  is  as  high  as  ihv  surface 
the  surrounding  ground  will  admit,  and  could  not  l)e  raised  with- 
t  considerable  expense  because  of  the  lowland.  This  dam  coa- 
ls about  an  8-foot  head,  and,  with  an  average  area  of  4.9  scjuare 
les,  the  present  capacity  is  almut  1,()1):^,()00,()()()  cul)ic  feet.  At 
iscnt  the  sununer  pcmd  level  is  but  little  above  minimuu.  low 
ter,  and  a  higher  level  could  l)e  maintained  without  doing  any 
nage.  It  is  probable,  too,  that  this  pond  could  l)e  drawn  down 
isiderably  lower  by  dredging  and  lowering  the  outlet.  The  drain- 
>  area  at  the  outlet  of  the  pond  is  about  S.^  scjuan^  miles. 

•     MIDULK    KOACH    POM). 

)n  Middle  Roach  Pond  is  a  dam  now  controlling  i\  feet  of  head, 
e  average  area  of  the  pond  is  1  square  mile,  and  with  the  present 
m  the  capacity  is  167,0()(),{)()()  cubic. feet  of  water.  Tlie  land  is 
7  around  the  dam,  but  with  flashboards  an  increase  in  height  of 
out  2  feet  could  be  obtained  without  doing  any  material  damage. 
is  increase  would  add  67,000.000  cubic  feet  to  the  capacity. 
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SUMMARY    or   STORAGE    IN    KENNEBEC    HEADWATERS. 

In  the  following:  tttV)le  is  a  suninian'  of  the  present  and  availal)le 
storage  in  the  upper  portion  of  the  Kennebec  basin: 

Summary  oj  principal  stora*je  in  Kenn^btr  hradwaters. 

Prpspnt  Mt<»r-    Available  stor- 
age, ape. 

Cubic  fret.  (\d)ic  fret. 

Hoosehead  Lake 23.735.000.000  30.247.000.000 

BraasuA  Lake * 0  3.ol2.000.0iJ0 

Long  Pond r ti2.>. 000. 000  625.000.000 

Wood  and  Attoan  ponds 0  2.341.700.000 

Uoleb  Pond 0  t527.OOO.000 

Lower  Roach  Pond 1 . 0B3. 000. 000  1. 093.000.000 

Middle  Roach  Pond Ifi7,000.000  234.000.000 

25.fi20.000.000  38.  H79. 700.000 


STORAGE  BELOW  MOOSEHEAD  LAKE. 

MOXIE    POND. 

Moxie  Pond,  situated  in  The  Forks  and  East  Moxie  townships,  is 
about  4  miles  from  Kennebec  River,  to  which  it  is  tributary  bv  Moxie 
Stream.  It  is  long  and  narrow,  about  8  miles  in  extreme  len^h  and 
three-fourths  in  maximum  width,  running  approximately  north  and 
south.  It  has  an  area  at  low  water  of  about  2.6  8([uare  miles.  Tlie 
shores  are  in  general  fairly  high  and  steep,  except  near  each  end  of  the 
pond  wh(»re  there  is  considerable  low  ground.  The  shores  are  wooded, 
but  mostly  with  small  growth. 

A  timber-crib  dam  about  450  feet  long  controls  a  head  of  about !) 
feet,  at  which  level  (about  969  feet  above  tide)  the  area  of  the  wat^r 
surface  is  about  3.0  square  miles.  Tliis  dam  is  used  at  present  solely 
for  log-driving  purposes.  The  storage  capacity  of  the  pond  is  about 
705,000,000  cubic  feet.  The  outlet  can  be  cut  down  about  2  feet  and 
the  dam  raised  3  feet  without  great  expense,  and  a  total  head  of  14 
feet  obtained,  corresponding  to  about  1 ,100,000,000  cubic  feet  capacity. 
To  more  nearly  control  the  run-off  from  this  drainage  basin  (80  square 
miles  at  the  mouth  of  the  pond)  a  dam  18  or  20  feet  high  would  be 
recjuired,  furnishing  a  storage  capacity  of  about  1,600,000,000  cubic 
feet.  The  most  serious  obstacle  to  raising  the  level  of  Moxie  Pond 
any  considerable  amount  is  the  proximity  of  the  Somerset  Railway 
ext(»nsion,  and  the  necessary  changes  involved  in  grading,  etc.,  would 
add  largely  to  the  expense.  On  the  other  hand,  the  large  amount  of 
availal)le  water  power  on  Moxie  Stream,  which  has  a  fall  of  about  370 
feet  in  j)ractically  2  miles,  makes  any  increase  in  the  storage  capacity 
of  Moxie  Pond  of  twofold  value. 
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PIERGB    POND. 

Pierce  Pond  is  located  principally  in  Pierce  Pond  Township,  about 
3.5  miles  west  of  Kennebec  River,  to  which  it  is  tributary  by  Pierce 
Pond  Stream.  It  is  very  irregular  in  shape,  being  practically  two 
ponds  connected  by  a  thoroughfare.  It  runs  approximately  north 
and  south,  and  is  5  miles  in  extreme  length,  a  little  over  a  mile  in 
maximum  width,  and  in  places  rather  deep.  It  has  an  area  of  about 
2.3  square  miles  and  the  surface  is  approximately  1,125  feet  above 
mean  tide.  The  shores  of  the  pond  are  wooded,  mostly  with  young 
growth,  and  in  the  main  are  high  with  steep  banks,  but  there  are  a  few 
ow  places  of  small  area. 

A  timber-crib  dam,  in  rather  poor  condition,  about  385  feet  in  total 
ength,  affords  a  head  of  10  feet  and  a  storage  capacity  of  approxi- 
mately 620,000,000  cubic  feet. 

The  drainage  area  tributary  to  Pierce  Pond  is  only  about  18  square 
miles  and  any  additional  storage  over  the  present  amount  is  of  doubt- 
ful value,  although  it  could  be  obtained  without  great  outlay.  The 
thoroughfare  between  the  two  sections  of  the  pond  could  be  cut  down 
with  little  expense,  so  that  the  northern  part,  in  which  at  present  there 
is  a  height  of  about  3.5  feet  not  utilized,  would  drain  down  within  a 
foot  of  the  outlet  level.  Pierce  Pond  would  make  an  excellent  storage 
reservoir  if  a  greater  area  were  tributary  to  it.  The  relative  position 
of  Pierce  Pond  with  reference  to  Dead  River  is  discussed  on  page  129. 

DEAD    RIVER    BASIX. 

• 

Some  very  good  opportunities  exist  for  storage  of  water  in  the  Dead 
River  drainage  basin,  although  as  a  rule  the  lakes  and  ponds  do  not 
have  a  large  tributary  area. 

PLA<JSTAFK   LAKK. 

Flagstaff  Lake  is  in  the  town  of  Flagstaff,  about  half  a  mile  north  of 
Dead  River,  to  which  it  is  tributary.  It  is  approximately  rectangular 
ui shape,  running  southeast  and  northwest,  2.5  miles  in  extreme  length 
Mid  0.9  mile  in  maximum  width,  with  an  area  of  water  surface  of 
ibout  1.4  square  miles,  at  an  elevation  of  1,100  feet  above  mean  tide. 
^t  is  a  shallow  lake,  being  not  over  10  feet  in  maximum  depth  at 
^^©dium  stages.     The  shores  are  in  general  rather  low. 

A  rough  timber  and  bowlder-filled  dam,  situated  about  2,300  feet 
own  the  outlet  stream,  controls  a  head  of  12  feet,  although  consider- 
ably less  than  this  amount  is  actually  obtained,  owing  to  the  position 
•  the  gates.  Power  is  used  at  this  dam  for  running  a  sawmill.  The 
Orage  capacity  of  Flagstaff  Lake,  with  a  depth  of  12  feet  and  a  water- 
^rtace  area  of  L4  square  miles,  is  about  470,000,000  cubic  feet.  This 
^In  could  not  be  raised  more  than  3  feet  without  flooding  a  part 
3697— IBR  19a-07 10 
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of  the  Village  of  Flagstaff.  A  dam  could,  however,  be  placed  500 
feet  below  the  lake,  or  1,800  feet  upstream  from  the  present  dam, 
where  the  channel  is  about  100  feet  wide  and  the  stream  has  a 
rocky  bed.  With  an  increase  in  level  of  10  feet  a  large  storage  capac- 
ity could  be  obtained,  probably  as  much  as  2,000,000,000  cubic  feet. 
The  drainage  area  at  the  outlet  of  Flagstaff  Lake  is  about  50  square 
miles.  The  possibility  of  utilizing  this  lake  as  a  storage  basin  for  flow 
from  the  main  river  should  be  further  investigated. 

WEST   CARRY    POND 

West  Carry  Pond  is  in  the  town  of  Carrying  Place,  about  4  miles 
east  of  Dead  River,  to  which  it  is  tributary.  It  is  regular  in  shape, 
about  2  miles  in  extreme  length  and  0.8  mile  in  maximum  width.  In 
places  it  is  more  than  80  feet  deep.  It  has  a  water-surface  area  of 
approximately  1.3  square  miles,  at  an  elevation  of  1,250  feet  above 
mean  tide,  or  about  180  feet  above  Dead  River.  The  shores  are  high 
and  wooded. 

A  timber-crib  dam  at  the  outlet,  600  feet  in  total  length,  contn)ls  a 
head  of  about  10  feet,  which  would  correspond  to  a  storage  capacity  of 
about  360,000,000  cubic  feet.  This  level  could  be  easily  raised  10  feet 
or  more,  but  the  tributary  drainage  area  is  only  15  square  miles,  and  it 
is  stated  that  water  has  never  flowed  over  the  present  dam,  so  that  no 
changes  seem  warranted. 

SPRINO    LAKE. 

Spring  Lake,  in  T.  3,  R.  4,  lies  about  1  mile  west  of  Dead  River,  to 
which  it  is  tributary.  It  is  long  and  narrow,  with  two  deep  bays,  2.6 
miles  in  total  length,  0.75  mile  in  maximum  width,  and  about  GO  feet 
in  maximum  depth.  The  water-surface  area  is  about  1.1  square  miles, 
at  an  elevation  of  about  1 ,260  feet  above  mean  tide,  or  260  feet  above 
Dead  River.     The  shores  are  high  and  wooded. 

No  dam  is  situated  at  the  outlet  of  this  pond,  although  a  head  of  10 
feet  could  be  readily  controlled.  The  drainage  atea  is  only  about  10 
sc^uare  miles,  and  probably  this  lake  will  be  of  little  value  for  storage 
unless  the  topography  is  sucli  that  adjacent  streams  can  be  readily 
turned  into  it. 

DKAl)    KIVKR.  DAM. 

Th(»  Dead  River  dam  was  built  in  the  autunm  of  1905  bv  the  Dead 
River  Log  Driving  Company.  It  is  situated  about  1,400  feet  above 
Grand  Falls  and  half  a  mile  above  the  entrance  of  Spencer  Stream.  It 
is  a  timber-crib  structure  having  a  total  length  of  about  320  feet,  with 
two  log  sluic€\s  and  twenty  gates.  It  is  used  solely  for  log  driving  and 
affords  a  head  of  13  feet,  flooding  the  river  l)ack  to  the  foot  of  Long 
Falls.     This,  however,  is  only  for  a  short  time  in  the  spring. 
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SPENCER   PONDS. 

le  Spencer  ponds  are  situated  mainly  in  Hobbstown,  about  5 
3  north  of  Dead  River,  with  which  they  are  cx>nnectod  by  Little 
icer  and  Spencer  streams.  They  are  known  as  I^ower  Basin, 
er  Pond,  and  Fish  Pond,  and  are  connected  by  narrow  thorough- 
;.  They  are  long  and  narrow,  running  ai)proximately  north  and 
h.  The  totJEil  length  is  6  miles  and  the  maximum  width,  in  the 
r  basin,  0.8  mile.  The  area  of  water  surface  is  about  2.6  square 
3,  at  an  elevation  of  about  1,150  feet  above  tide,  or  190  feet  above 
i  River  at  Spencer  Stream.  The  shores  are  wooded  and  generally 
)  and  high,  except  at  the  north  end. 

timber-crib  dam  approximately  105  feet  \or^^  at  the  outlet  of 
er  Basin  controls  a  head  of  about  12  feet,  altiuugh  a  bar  in  the 
im  above  the  dam  prevents  the  utilization  of  the  last  foot  of  stor- 
This  could  be  easily  removed  and  would  result  in  a  storage 
kcity  with  the  present  dam  of  approximately  S70,0()0,000  cubic 
It  is  practicable  to  raise  the  level  of  these  ])on(ls  5  feet  or  more, 
mding  on  the  quantity  of  water  available.  A  total  head  of  16 
would  afford  a  storage  capacity  of  about  1,500,000,000  cubic  fex»t. 

drainage  area  at  the  outlet  of  Lower  Basin  Ls  about  46  square 

SPENCER   STREAM    DAM. 

he  Spencer  Stream  dam  is  a  log-roll  dam  affording  a  head  of  about 
et,  situated  about  4  miles  up  Spencer  Stream  from  the  entrance  of 
le  Spencer  Stream.  Jt  makes  several  small  ponds  that  are  very 
jkly  filled,  affording  frequently  three  or  four  heads  per  day  during 
log-driving  season. 

UPPER    DEAD    RIVER. 

0  additional  data  for  Dead  River  above  Flagstaff  are  available 
5r  than  those  given  in  the  summary  table  on  ])age  142.  It  is  prob- 
i  that  considerable  opportunity  exists  for  storing  wat(»r  in  this  part 
be  river,  and  Chain  of  Ponds,  Jim  Pond,  and  Tim  Pond  appear  to 
eorthy  of  investigation  in  tliis  respect. 

SUMMARY  OF  STORAGE. 

he  followmg  table,  summarizing  the  storage  in  t he  Kennebec  basin, 
iken  mainly  from  WelLs\s  report"  and  such  corrections  and  addi- 
8  have  been  made  as  are  ])ossible  with  the  data  at  hand.  In  ^en- 
,  the  areas  of  water  surface  in  the  lower  part  of  the  l)asin,  as  given 
W^ells,  are  approximately  con-ect,  hut  those  in  the  middle  and 
er  parts  are  too  large.  Corrections  of  Wells's  figures  are  l)ased  on 
topographic  sheets  or  the  results  of  surveys  l)y  the  United  States 
logical  Survey. 

a  Wells,  Walter,  The  Water  Tower  of  Maine,  IW.),  pp.«)4-*>7. 
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Sujninary.  of  storage  in  Kennebec  basin. 
CONNECTED  WITH  MOOSE  RIVER. 


Brassua  I^kc 

Miseree  Pond 

Parlin  Pond 

Lon^  Pond 

Wood  Pond 

Little  Big  Wood  Pond. 
Attean  Pond 


Jloleb  Ponci 

Thorndike  Ponds  (2) 


Approxi- 
mate area. 


Present 
fttorage. 


Additional  available  .siom^f, 


Sq.  miles.  Feet.  Frrt. 

h.  55     None 

1.5      2  or  more Can  Ijo  raise<l 

!  2.75     5,  formerly...'  3. 

6       I  8 

3.3    I  None 

1.35     7 

4. 5      None 


2 
1 


10. 
10. 


10  by  dam  a  t  out  lot  of  \S  wl 

Pond 

do Can  be  raisctl  bv  a 'lain  at 

I      Holeb  Falls. 
6  (one pond)..;  The  other  can  U'  raise-1  6 
'      feet. 


2«.95 


CONNKCTED  WITH  DEAD  RIVER. 


Spencer  Ponds 

Pond  in  T.  5,  R.  7 

Great  Pond  a 

King  and  Bartlctt  Pond 

Spring  Lake i 

Fiagstafr  Lake 

Carrying  Place  Pon<l  ( the  largest) 

Jim  Pond,  T.  1,  R.  5 

Tim  Pond,  T.  2.  R.  4 

Chain  of  Ponds  (3) 


2.0 

0.5 

4 

1 

1.1 

1.4 

1.3 

1 

1.25 

5 


12 4or.5. 

(). 

Conaiderulile. 

10 

12 More. 

10 10  or  more. 

8 2. 

9 

8 '  2;  one  dam  How:!  all. 


10.15 


CONNECTKD  WITH  CARRABASSKTT  RIVER. 


Fahi  Pond 

Sandy  Pond 

Embdon  Pond 

Hancock  Pond 

Spruce  Pond 

Rowe  Pond 

Oilman  Pond 

Judkins  Pond 

Butler  Pond 

Porters  Pond 

Tufts  Pond 

Dutton  Pond 

'erusalem  Pond 

Carrying  Place  I*ond  (middle) 


O.G 

4 

4. 

.4 

2.4 

4 

12. 

1 

4 

Several. 

.35 

.7 

8. 

.5 

bam 

"ti 

/«•» 

.4 

1 

Dam 

4. 

.5 

Several. 

.2 

8 

Do. 

.3 

Dam 

Do. 

.3 

do 

Do. 

9.1 


CONNECTED  WITH  SANDY  RIVER. 


Bog  Pond 

Clear  Water  Pond 

Norcross  Pon<l 

Chostervillc  Ponds  (tl) 


Wilton  Pondb 
North  Pond . . . 


Tavlor  Pond 

Sandy  River  Ponds  (4) 

Luflkin  Pond 

Sylvester  Pond 


1 
1.75 

•) 

1.25 

1 

o 

1 

1.25 
.3 

10.1 


« 

D»i  ni 


Dam. 


o 

*«  *   •  •   •  • 

0 

Dam. 


3. 

4  or  5  can  be  bad  on  four 

ponds. 
Can  raise  2  fwt  and  lo*«' 

outlet  3  feet 
Can   raise  dam  and  lo«*^ 

putlet. 

Several. 
5. 


a  It  is  uncertain  whether  this  j>ond  oxists  as  given  by  Weill. 
6  Called  Wilson  Pond  by  Wells. 


WATER   STOBAGE. 

Summary  f}f  ttoraye  in  Kennebec  bann^Cont'inued. 
CONNECTED  WITH  WESSERUNSETT  BTKEAU 


. .  I  Can  Iv  made  a  gnod  n 


DNNErTEII  WITH  SEBA3T1COOK  KIVER. 


roNNK(;TKii  WITH  mkssalonkkee  stream. 


CONNECT  Ell 


(flntl . . . 


-  n  by  hlgtwr  'lama  and  S  1jt 
cmtlng  down  the'  Ripa'' 
and  "HBMrrt»"l<Hjge. 

[The  tbiw  I'urxalorv  pood* 
diawn  down  )  Ife(. 
.   O 

•  no. 

.   Can  dmw  down  and  add  S 


"'I  , 

1  CiiUcd  Jimiriys  Pond  by  IVella. 
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Summary  of  storage  in  Kentubec  basin — ContiniUKl. 
CONNECTED  WITH  KENNEBEC  RIVER  ABOVE  AUGUSTA. 


Weber  Pond 

Threemlle  Pond 

Sibley  and  Morrill  ponds 

Long  Pond 

Austin  Ponds  (5) 

Robinson  Pond 

Pleasant  Pond 

Mores  Bog  Stn^aui  Pond  (('arritunk). 

Otter  Ponds  (2) 

Chase  Ponds  (3) 

Mosquito  Pond 

Moxle  Pond 

Lower  Baker  Pond 

Black  Brook  Pond 

Knights  Pond 

Pierce  Pond 

Carrying  Place  Pond  (..i>wer) 

Cold  Stream  Pond 

Chase  Stream  Pond 

Indian  Pond 

Moosehead  Lake 

Lower  Roach  Pond 

Middle  Roach  Pond 

Upper  Roach  Pond 

Tomhegan  Pond 

Spencer  Pond 

West  Outlet  Ponds  (3) 


Approxi- 
mate area. 


Sq.  miles. 

L9 
1.G 
2 

.95 
3.2 

.75 
1.6 

.5 
1 
1 

2.ti 
1 

.5 

.2 
2.3 
1 
1.25 

.6 
L5 
115l 
5 

1.5 
L6 

.75 
1.5 
1.25 

152.45 


Present 
storage. 

Feet. 


6. 
8. 


9. 


Additional  available  stor 

Feet. 

i 
10,  on  Morrill. 

,  All  can  have  dams. 


12. 

5  or  more. 


8.. 
7.. 
10. 
0.. 


2. 
2. 


Good  reservoir. 
High  dam. 
12. 


12 

7. 5 

8 

6 2 

Poor  dam ' 

No  dam '  6 

4 

Dam  feasible. 


CONNECTED  WITH   KENNEBEC  RIVEU  BELOW  AUGUSTA. 


Nequasset  Pond 

Togus  Pond 

Small  ponds  in  Augusta 
Gardiner  Pondo 


0.ti 

1 

Dhiii..   . 

1.5 

.9 

4 

10. 


"('}il|i'<i  <;n'Mt  Swamp  in  Dn'sden  by  Wolls. 
Summary  of  areas  of  principal  lakes  and  ponds  in  Kennebec  basin. 

mU 

Moose  River 2( 

Dead  River 1( 

Carrabassett  River ( 

Sandy  River 1 1( 

Wesserunsett  Stream i 

Sebasticook  River 4} 

Messalonskee  Stream 3( 

Cobbosseecontee  Stream 2( 

K<»nnebec  River  above  Augusta 15: 

Kennebec  River  below  Augusta 

Total  (152  lak(»s  and  ponds) 32( 

Total  as  given  ])y  Wells 1^' 

Wells  gives  a  total  lake  and  pond  surface  area  in  the  Kennel 
basin  of  about  450  square  miles.     It  is  probable,  in  view  of  such  p 
tial  corrections  as  have  been  made  in  the  foregoing  tables,  that 
total  area  of  lakes  and  ponds  is  not  over  420  square  miles,  or  1  squi 
mile  to  each  14.2  square  miles  of  total  drainage  area. 
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EFFECT  OF  PRESENT  STORAGE  ON  FLOW. 

The  measurements  of  flow  in  the  Kennebec  basin  by  the  United 
States  Geological  Survey  have  been  carried  on  since  about  1901; 
records  of  flow  at  Waterville  since  1892  and  records  of  height  of  water 
surface  of  Moosehead  Lake  since  May,  1895,  have  been  kept  by  the 
Hollingsworth  &  Whitney  Company,  so  that  some  idea  can  be  derived 
as  to  the  amount  of  storage  obtained  at  this  lake  and  its  effect  on  the 
flow  of  Kennebec  River. 

The  following  table  gives  tlie  monthly  mean  run-off  as  observed  at 
Watervnlle,  North  Anson,  and  The  Forks  and  the  estimated  run-off 
without  storage  in  Moosehead  Lake.  The  corrections  were  obtained 
for  any  given  monthly  flow  by  computing  the  quantity  of  water  corre- 
sponding to  the  change  in  lake  level  during  the  month,  reducing  this 
to  an  equivalent  mean  flow  in  second-feet,  and  dividing  this  result  by 
the  drainage  area  at  the  point  considered.  This  correction  was  added 
to  the  observ^ed  run-off  if  the  lake  level  rose  during  the  month  and 
subtracted  if  the  lake  level  fell.  The  results  thus  obtained  are  not 
strictly  the  run-off  I'lat  would  have  resulted  had  there  been  no  storing 
of  water  in  Moosehead  L&ke,  as  during  the  time  of  storage  some  water 
evaporates  that  would  appear  as  run-off  if  no  water  were  held  back. 
In  this  form,  however,  the  results  obtained  are  suitable  for  computa- 
tions regarding  storage,  as  evaporation  is  thus  taken  into  ac^jount  on 
the  present  water-surface  area,  and  as  the  increase  in  this  area  due  to 
raising  the  level  for  additional  storage  is  not  generally  of  large  per- 
centage value  we  may  consider  that  for  all  practical  puq^oses  allow- 
ance has  been  made  for  evaporation  from  the  water  surface  of  the 
present  storage  reservoirs  (mainly  Moosehead  Lake;  see  table  on  p. 
133).  From  any  new^  reservoirs,  such  as  Brassua  Lake  and  Attean  and 
Wood  ponds,  there  would  be  an  increased  amount  of  evaporation  due 
to  the  water  being  held  for  a  longer  time  than  is  dpne  at  present;  but, 
on  the  other  hand,  the  ground  storage  of  water  in  the  vicinity  of  all 
these  lakes  and  ponds  would  be  greatly  increased,  and  it  is  probable 
that  these  two  factors  would  largely  offset  each  other.  In  the  follow- 
ing estimates  of  additional  storage  capacity  it  will  be  considered  that 
evaporation  from  water  surface  of  the  storage  reservoii-s  has  been 
taken  into  account  in  the  figures  used  for  run-off: 
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Effect  of  storage  of  water  in  Moosehead  Lake  on  flow  at  WeUervilUj  North  At 

The  Forks. 


Month. 


Flow  in  aecond-feet  per  fiquare  mile  of  drainage  area. 


Waterville  (drainage  |  North  Anson  (drain-  The  Forks 
area  4,270  sijuare  age  area  2,790  square  area  1.57( 
miles).  I      miles).  i      miles). 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


ISOTi. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

8epteral)er. 
October... 
Noveml)er. 
December. 


January... 
February.. 

March 

April 

May 

June.: 

July 

August 

September. 
October. . . 
November. 
December. 


189G. 


1897. 


3.99 

1.29 

1.2.5 

.74 

.80 

.86 

2.12 

.64 


.84 

.87 

.93 

5.94 

6.30 

3.04 

3.07 

1.71 

1.07 

.62 

1.33 

1.25 


3.68 
.90 
.88 
.32 
.73 
1.01 
2.79 
.63 


.82  I. 
.70  !. 

.89 ;. 

6.79  '. 
6.53  . 
2.65  I. 
2.94  . 
1.35  ,. 

.67    . 

.56  . 
1.47  I. 
1.62    . 


bserved 
flow. 

Estimated ! 
flow 
without    ■ 
storage.    ' 

Observed 
flow. 

Estimated  | 

flow 

w^lthout 

storage. 

()bi»er\-o<l 
flow. 

1 

0.48 

.42 

! 

.47 

5.60 

2.24 

2.62 

.80 

.59 

.38 

-.04 

.41 

1.84 

1.94 

1.23' 
.53  , 
3.24 
6.99 

1.50 

.82 

.63 

.42 

.29 

............ 

1.31 



1.41 

1.01 

.66 

3.07 

6.42 

January. . . 
February.. 

March 

.Vpril 

May 

June 

July 

.\ugnst 

Septemlwr. 
October. . . 
November. 
December. 


1898. 


.  <•') 

.80 

2.64 

6.98 

5.8S 

2.34 

.92 

.73 

.61 

.95 

.21 

.61 


1 


.74 

.69 

2.35 

8.02 

5.92 

1.83 

.36 

.36 

.54 

1.11 

1.54 

.75 


January... 
February.. 

March 

Anrii 

May 

June 

July 

August 

8eptemlx»r. 
October... 
Novemljer. 
December. 


1899. 


.55 

.55 

.75 

5.62 

4.98 

2.06 

1.19 

.77 

.43 

.m 

.53 
.64 


.48 

.37 

.71 

6. 41 

5.22 

1.54 

1.08 

.47 

.06 

.15 

..54 

.74 
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Storage  of  voter  in  Moosehead  Lake  on  flow  at  Watermlle,  North  Anson^  and 

The  Forks — Continued. 


Flow  in  Eeeond-fcet  i>cr  <)quare  mile  of  drainage  arew. 

Month. 

WaterviUe 
area  4,27 
miles). 

Observed 
flow. 

(drainage 
0  square 

.North  An 
age  area 
miles). 

Bon  rdrai^- 
2,790  square 

Estimat^Hl 

flow 

without 

storage. 

■  The    Fork 
area   1.5 
miles). 

( )b8er\'ed 
1       flow. 

s    (drainage 
70    square 

Estimated 

flow 

without 

storage. 

Ohser\'^«l 
flow. 

Ki^timated 

flow 

without 

storage. 

1900. 

1 

0.50 
2.12 
2.14 
6.66 
6.62 

0.57 
2.50 
2.28 
7.50 
6.87 

..: '  1 

1                                   

1                                          1 

1 

2.36  1             *1.96 

1.35  :              1.20 

.98  .               .53 

i 

1                     1 

.66 

.72 

1.49 

.26 
.()5 

1.88 

. 

.00                  .96 
.74  i                .59 

1                     , 

1901. 

1 

1 

.58 
1.13 
9.03 
a55 
1.93 
1.20 

.98 

.oei 

■    .08 

.50 

2.79 

.90 
.89 
a  73 
&19 
a  95 
a  57 
1.83 
L18 

1.23 
1.0<i 
L02 

.94 

.93 

4.54 

a85 

1.70 

1.57 

L22 

.91 

.50 

.45 

.34 

.32 

.23 
.22 

.89 

a  50 

4.85 
1.94 
1.25 
1.10 
1.00 
1.10 
.79 

.42 

.90 

11.24 

a42 

1.52 
.75 

1.02 
.34 
.40 
.41 

a  38 

1.07 
.74 
7.01 
a  09 
a  98 

a  47 

1.39 

.93 

.9(i 

1.23 

1.31 

.94 

.94 

.04 

5.28 

3.'ir2 

i.a3 

1.  32 

.82 

.m\ 

.16 : 

.19  1 

.22  , 

1 

t 

1                                          1 

1 

1 

LOl 

.89 

0.22 

.47 

1 

1902. 

1 

. 

i             2.08 
a  37 

a  05 
an 
a8<i 

L87 

1.04 

.91 

2.83 

5.29 
4.99 
4.58 
'2.(M 
1.50 
1.25 
1.31 
1.30 

a  07 

5.03 
4.42 
L91 
1.12 
L21 
1.31 
L«»8 

8.82 

a  13 

5l83 

2.52 

1. 18 

.90 

.91 

1903. 

' 

2.08 
5.32 
2.20 
2.72 
2.93 
1.78 
1.21 
.71 
.44 

4.08 

4.22 
2.  02 
2.00 
1.45 
1.31 
1.00 

.70 

.  .Vi 

.  30  ■ 

.25 

.24 

.33 
2.07 
5.10 
2.70 
1.88 
1.40 
1.29 
1.40 
LOO 

.99 

4.33 
2.51 
L07 

.85 
.97 

.a5 

.32 
.32 

.5.52 

2.06 

2.05 

L85 

1.18 

.05 

.00 

.09 

1904. 

i 

■ 1 

1 

1 

a .% 

1.02 

.10 

.71 

1.12 

1.30 

.74 

7.42 
2.27 
1.50 

.87 

i.m 

1.02 
.(i4 

a  22 

4.15 

a  00 

1.89 

La5 

.10  ■ 

.85 

7.34 

1 

a  28 

2,92 

.83 

i.m 

.72 

.73 

.04                  .  42  1 
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Effect  of  storage  of  water  in  Moosehead  Lake  on  flow  at  Waterville,  North  Anson,  and 

The  Forks — Continued. 


Month. 


Flow  in  pot^ond-foet  per  square  mile  of  drainage  ;irea. 

Waterville  (drainage  North  Anson  (drain-  i  The  Forks  (dniinajre 
arefl  4,270  square  age  area  2,790  !<tqunre  urea  1.570  pqunre 
miles).  ,      miles).  i      miles). 


'  Katimated 
Observed  flow 

flow.       !    without 
storage. 


Observed 
flow. 


January.. . 
Fe])ruar\'.. 
March . .'. . . 

April 

May 

June 

July 

August 

September. 
October. . . 
Noveml>er. 
December. . 


1905 


0.72 
.62 
1.23 
.116 
2.46 


0.14 
.34 
1.37 
3.99 
3.07 


57 
09 
75 
70 
41 
54 
48 


I. 


January. 
February 
March..*. 
AprU.... 

May 

June 


190C. 


35 
71 
32 
47 
21 
40 
35^ 


'•r 

^r 

.  10 

.  /5 

.5:1 

.62 

.54 

.54 

4.02 

4.62 

5.22 

6.60 

2.99 

2.84 

0.95 

.74 

1.47 

a  74 

a  12 

2.52 

1.97 

1.04 

.71 

.43 

.48 

.91 


.60 
.44 
.44 

2.55 
4.75 
2.67 


Estimated  Kstiniateil 

flow  Obaer\*e<1  flow 


without 
storage. 


0.07 
.32 
1.68 
&01 
4.06 
2.19 


flow. 


without 
storjip*. 


1. 


39 
38 
36 
12 


1.06 
•J.  76 
144 
•2.59 
32 
80  I 
55 


1. 


1.57 
Uj 
IS 
-   f>l 


.27 
.70 

.54  i 

.15 

60 

1 

.58 

.44 

3  44 

: ;;i ;; 

(171 
2.45 

4.75 

a  65 

8.24 

a23 

The  effect  of  present  storage  in  Moosehead  Lake  is  clearly  shown  hy^ 
the  above  table,  the  maximum  spring  flow  being  considerably  less  than^ 
w^ould  have  been  the  case  if  no  water  had  been  held  back.  During  th^* 
summer  and  fall  montLs  the  flow^  has  been  very  materially  helped  ou  t, 
by  the  stored  water.  From  December,  1903,  to  February,  1904r  , 
inclusive,  and  again  during  January,  1906,  practically  all  the  lake* 
storage  w^as  exhausted  and  the  flow  through  t  he  lake  was  probably  ^ 
natural  (me. 

WATER  AVAILABLE    IN   KENNEBEC  HEADWATERS. 


GENERAL   DISCUSSION. 

The  figures  of  run-off  in  the  t  able  last  given  furnish  a  fairly  satisfac- 
tory basis  for  an  estimate  of  the  quantity  of  w^ater  available  in  the 
Kennebec  headw  aters.  For  the  ordinary  year  there  is  enough  run-off 
from  that  portion  of  the  Kennebec  basin  w^hich  is  tributary  to  Moose- 
head Lake  to  fill  the  lake  and  to  provide  a  good  flow  during  the  late 
sunmier  and  fall,  but  there  will  occasionally  be  a  year — perhaps  two 
or  more  years  in  succession — when  this  will  not  be  true.  It  is  there- 
fore  necessary  to  consider  the  run-off  over  a  series  of  years  in  order 
to  see  what  flow  ma}"  occur  during  the  low-water  season  and  to  ascer: 
tain  wdiat  quantities  of  w^ater  must  be  stored  to  insure  any  given  flow 
at  all  times. 

The  following  estimates  and  conclusions  are  based  primarily  on  the 
flow  at  Waterville,  as  these  data  comprise  the  only  records  available 
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that  extend  over  a  conaiderable  term  of  years.  The  records  of  flow  at 
the  other  giving  stations,  however,  furnish  a  means  of  comparing  the 
Waterville  flow  with  that  in  other  parts  of  the  basin, -and  enable  rea- 
sonably good  estimates  of  the  flow  at  Moosehead  Lake  Outlet  to  be 
made. 

A  comparison  of  the  flow  from  different  parts  of  the  Kennebec  basin 
will  first  be  made  for  the  months  of  July  to  October,  inclusive,  as 
records  are  more  generally  available  for  these  summer  months.  The 
follo>\ing  table  gives  the  run-off  from  various  j)ortions  of  the  basin 
and  the  ratio  to  it  of  the  flow  at  Waterville : 

EuTHyfin  gecond-feet  per  square  mile  at  ixirifms  points  ui  Knmehee  h(mn  compared  with 

runoff  at  WateririUeM 

'  JULY  TO  OCTOBKU.  INCLl'rtlVK.  I90a-190.'i. 


I    Average      ^^^'o  of  run- 

River  and  sUtlon.  I   ^'^^J^^^''  '  '""''^^X'    vH?e\o  that" 

mile.        at  given  8U- 
tion. 


area. 


^,  •  I  Sq.  milts.    Serond-frrl. 

Moose  at  Rockwood <i80   \  ^  ,-  ..  ^, 

Roach  at  Roach  River H,')f  "^'  "  **"* 

Kennebec  at  The  ForkB 1.570  l.Ol  ,  .»i4 

Kennebec  at  The  Forks 1 .  57(>   \ 

pe«datTheForka n70   f              *'^  • '" 

V*"»^  at  North  Anaon 2. 710                .87'  .75 

Urrabaasett  at  North  Anson i  340   »              .,-  ,,, 

Sandy  at  Madison I  050  (           •*^'  •^' 

Kennebec  at  Waterville 4.270                .  r.5  1. 00 

MAY  TO  OCTOBKK.  IXCIJSIVE.  1902  19a'). 

KfanebA  at  The  Forks 1.570  j.  i5  ().(w 

J^winebec  at  North  Anson 2. 7«  o  i .  <  o  77 

^'ttmebec  at  Waterville 4. 270  |  1.  4ii  1. 00 


VEAUS   r.04-.'i 


River  and  ntation. 


Draiiuigi'        ».     _ 


Kennebec  at  North  Anson, 
Kenneliec  at  Waterville. . . 


>q.  uiilf.s. 
2.71K) 

KKM 

1905 

4.270 

Mi-aii. . . 

l«!04 

KKV) 

Moan . .  . 

liatio  of 

run- 

A  v«'rji^«'  niii- 

(»irut  Wator- 

ollpcrsiiiaro 

villo  to  1 

that 

iiiilo. 

at  given 
tion 

sta- 

Srcond-ffft. 

1.71 

0.  H9 

l.iJS 

.  77 

1.54 

.s;i 

1.52 

1.00 

l.Ot) 

1.00 

1.29 

1.00 

«In  this  table  the  run-off  at  The  Forks,  .\orth  Anson,  and  Waterville  on  KennclMv  Kivor  is  cor- 
rected for  storage  in  Moosehead  Lake,  a.s  previously  ('xplalno<i. 

The  above  table  clearly  indicates  that  the  nin-off  per  square  mile 
of  drainage  area  is  considerably  greater  in  the  upper  part  of  the  basin 
and  that  on  the  main  river  the  increase  is  fairly  unifonii  toward  the 
north. 

The  flow  on  Kennebec  River  at  The  Forks  may  be  taken  as  fairly 
representative  of  that  at  Moosehead  I^ake  Outlet,  as  the  outlet  is 
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only  about  23  miles  above  The  Forks  and  the  respective  draina<r 
areas  are  1 ,240-  and  1 ,570  scjuare  miles. 

The  average  flow  at  Watcrville  for  the  four  summer  months,  IVMio 
1905,  is  0.64  of  that  at  The  Forks,  and  for  the  six  months  May  t 
October,  inclusive,  1902-1905,  it  is  0.68  of  that  at  The  Forks.  Prob 
ably  for  the  whole  year  (see  ratios  for  North  Anson)  this  ratio  woul' 
be  somewhat  higher,  and  it  will  be  assumed  that  the  unit  run-off  a 
Waterville  is  0.75  of  that  at  Moosehead  Lake  outlet. 

The  method  used  for  computing  the  amount  of  water  available  o 
the  Kennebec  headwaters  is  that  used  by  W.  Rippl^  and  adopts 
by  Desmond  FitzCierald  in  a  report  to  the  city  of  Boston  on  th 
'*  storage  capacity  of  the  Sudbury  River  and  Lake  Cochituate  watei 
sheds,''  modified  for  difi'erent  conditions  by  Walter  H.  Sawyer,  C.  E 
Rippl's  method  is  adapted  for  the  storage  of  water  for  municipi 
purposes,  where  water  is  taken  from  the  reservoir  and  led  to  tli 
point  of  c(msumption  with  no  further  addition  to  its  quantity.  0 
the  Kemiebec,  however,  between  Moosehead  Lake  and  the  poini 
along  tlie  river  where  power  is  used,  there  is  a  large  tributary  draii 
age  area  that  nmst  be  taken  into  account.  Another  requiremer 
must  also  be  kept  in  mind  on  this  river,  viz,  the  use  of  the  water  I 
drive  logs,  so  that  it  must  not  fall  below  a  certain  amount  durin 
the  driving  months  an\^vhere  on  the  river  below  Moosehead  Lai 
outlet.  The  amounts  of  water  used  for  this  purpose  during  190-1 
1906  are  given  on  page  164. 

The  following  table  shows  the  water  available  for  storage  in  Moos( 
head  Lake  from  1902  to  1906.     The  computations  are  based  on 
minimum  flow  of  3,500  second-feet  at  Waterville  and  a  flow  of  3,00 
second-feet    from    Moosehead    Lake    during  the  log-driving  seaso 

(May,  June,  and  July). 

I , _  ^^^___^_^.^^^^___^__^^__^— 

a  Proc.  Inst.  Civil  Eng.,  vol.  71.  1882-.X3,  pp.  270-27S. 

6Storugt»  of  Water  on  Androscoggin  Uivfr,  1905,  unpublished. 
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Water  available  for  tlorage  in  Moonehcad  Uike. 


«       , 

S 

4 

5 

6 

7 

8 

• 

(+)  or 

10 

. 

Dis- 

Surplus 

Run- 

Run- 

charge 

l)etween 

Moose- 

Necef*- 

deficit  (  — )  at 

off  lit 
8ce- 

off  in 
seo- 
ond- 
fcct 

Dii.-. 
chargi' 

Di»- 
charge 

sarj- 
dis- 

Moo.schei 

id  lM.\ie. 

Water 

avidl- 

ablo  for 

storage*, 

billion 

cubic 

feet. 

ond- 
fcet 

at 
Water- 

into 
Moose- 

head 
Lake 

charge 

from 

per 
Mtiaro 
mile  at  1 
Water- 

ppr 
square 
mile  at 
Moose- 
head 
Lake. 

villo. 
in  sec- 
ond- 
foot. 

head 
I..Hke,  in 
second- 
feet. 

Outh't 

and 
Water- 
viilr,  In 

Moose- 
head 
I.«ake, 

in  .sec- 

Second- 
toci.     ' 

HiUion 

cubic 

feet. 

vllte. 

8<XK)n<l- 

feet. 

*    - 

ond-feet. 

to 

1 

314.50 

....       1.07 

1.42 

4,570 

1,7(30 

2,810 

090     +  1,070 

+  2.77 

317.27 

74 

.90 

3,1(50 

1,230 

1,930 

1,570     -      340 

-    .78 

310.49 

7.01 

9.33 

29,800 

11,570 

18, '230 

0     -1-11,570 

+.30 

346.40 

....       6.00 

8.10 

26,000 

10,050 

15,950 

0     +10,050 

+26.05 

372.54 

3. 98 

5.30 

17,000 

0,580 

10,420 

3,000     -»-  3,580 

+  9.28 

381.82 

....       ^  47 

4.62 

14,820 

5,740 

9,080 

3,000      -h  2,740 

+  7.10 

388  92 

1.34 

1.78 

5,720 

2,210 

3,510 

3,000      -       790 

-  2.04 

386.88 

.93 

1.24 

3,970 

1,540 

2, 430 

1,070     -f       470 

+  1.22 

388.10 

....|        .90 

1.28 

4,100 

1,590 

2,510 

990-1-      000 

+  1.55 

389  65 

....!      1.23 

1.64 

5,250 

2,040 

3,210 

290     -»-  1,750 

+  4  53 

394  18 

....'       1.31 

1.74 

5,590 

2,100 

3.4.30 

70     +  2,090 

+  5.42 

399.60 

....!        .94 

1.25 

4,010 

1,550 

2,4«)0 

1,040      +      510 

+  1.32 

400  92 

.94 

1.25 

4,010 

1,550 

2,4<)0 

1,040     -f-      510 

+  1.32 

402  24 

64 

.85 

2,740 

1,050 

1,090 

1,810     -      760 

-  1.97 

400.27 

....        fi.28 

7.03 

22,550 

8,720 

13,830 

0     -»-  8,720 

+22.  (iO 

422.87 

3.92 

5.21 

16,7:« 

r.,  400 

10,270 

0     +  0,400 

+  16.  ?2 

439.50 

1.63 

2.17 

0,960 

2,090 

4,270 

3,000      -       310 

-     .80 

438  79 

1. 32 

1.76 

5,  (KM 

2,180 

3, 450 

3,000      -       820 

-  2.  12 

436.67 

.83 

1.10 

3,540 

1,.360 

2,180 

3,000      -   1,040 

-  4  25 

432.42 

.60 

.92 

2,950 

1,140 

1,810 

1,000      -       550 

-  1.42 

431.00 

.16 

.21 

680 

260 

420 

3,080      -  2,820 

-  7.31 

423.60 

.19 

.25 

810 

310 

500 

3,000      -  2,  (MO 

-  6.97 

416.  72 

.22 

.29 

940 

:{00 

580 

2,920      -  2,500 

-  0  63 

410  09 

32 

.43 

1,370 

5:10 

840 

2,000     -  2,i:«) 

1 

-  5.52 

404.57 

1 

....       «.23 

.31 

980 

390 

5iN) 

1 

2,910     -  2,520 

-  0.5.3 

398.04 

....        o.  22 

.29 

940 

.KiO 

580 

2,920      -  2,500 

-  0.ti3 

391.  41 

....        a.  80 

1.18 

3,800 

1,470 

2,:i30 

1, 170      +       .300 

+     .78 

392. 19 

....     «3.50 

4  06 

14,950 

5,7U0 

«,  \m 

0      +  5.790 

+  15.00 

407.19 

....       6  3(i 

8.46 

27,150 

10,500 

l(i,(HT0 

3,000      +7,500 

+  19.42 

426. 61 

....1       1.62 

2.16 

6,«r20 

2,(iS0 

4,240 

3,000      -       .320 

-     .83 

425.78 

....1       1.00 

i.:« 

4,270 

1,050 

2,020 

.3,000      -   1,;J50 

-  3.50 

422.28 

....1        .71 

.94 

3,0:J0 

1,1(.0 

1,870 

l,<i.30      -       470 

-  1.22 

421.06 

1.12 

1.49 

4,780 

1,8.50 

2,a«) 

570      +1,280 

+  .3.32 

424 ;« 

1.36 

1.81' 

5,800 

2,240 

3, 500 

0      +  2,240 

+  5.80 

430.  18 

....'        .75 

1.00 

3,200 

1,240 

1,900 

1,540     -      .300 

-     .78 

429.40 

....         .42 

.56 

1,790 

090 

1,100 

2,400     -  1,710 

-  4.43 

424  97 

14 

.19 

♦«0 

240 

.MJO 

3,140      -  2,900 

-  7.51 

417.46 

....;        .34 

.45 

1,4:10 

."wO 

•.WO 

2.*m     -  2,{m 

-  5.31 

412  15 

1.37 

1.82 

5,850 

2,2«iO 

3,r*90 

0      +  2,200 

+  5.8.5 

418.00 

3.99 

5. 31 

17,050 

(i,590 

10, 4<'.0 

0      +  0,590 

+  17.18 

435.  18 

V.V.       3.07 

4  08 

13, IJO 

5,070 

h,o:a) 

3,000      +  2,070 

+  5.  .ki 

440.  .54 

....        1. 35 

1.79 

5,7<i0 

2,220 

3.540 

3,(X)0      -       7.S0 

-  2.02 

4;{8.52 

71 

.94 

:^,a"0 

1,100 

1,770 

3,000      -   1,S40 

-  4.77 

4^3.  75 

.32 

.« 

1,:{70 

530 

»40 

2,«iOO      -  2,1.30 

-  5  52 

428  23 

47 

.(i2 

2,010 

770 

1,240 

2,200      -   \,4fM 

-  3.8«i 

424.  .37 

21 

.28 

HOO 

350 

.'i.'iO 

2,950      -  2.000 

~  0.74 

417.  rv3 

.40 

.53 

1,710 

060 

1,0.50 

2,450 

-  1,7W 

-  4.63 

413. 00 

.35 

.47 

1,490 

580 

910 

2,5«:0 

-  2,010 

-  5.20 

407.80 

.75 

1.00 

.3,200 

1,240 

1,W» 

1,:>40 

-       ,300 

-     .78 

407.02 

WW         .62 

.82 

2,rwi0 

1.020 

l,«i.30 

1,870      -       8.50 

-  2.20 

404  82 

....1        .54 

.72 

2,310 

890 

1,420 

2,080      -   1,190 

-  .3.08 

401.74 

....'      4.62 

6. 15 

U),  720 

7,(i20 

12,  100 

0      +  7,r.20 

+  19.72 

421.  4() 

6.50 

8.(>4 

27,800 

10,700 

17,100 

3,000      +  7,700 

+  19.94 

441.40 

....       2.84 

1 

:i  7S 

12, 1.30 

4.0(10 

7,440 

3,000 

+  l,r,90 

+  4.  .38 

445  78 

«No  records  at  Moosfheiid.     Actual  run-oll  figures  used. 
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Column  2  contains  the  mean  monthly  nm-oflf  at  Waterville  in 
second-feet  per  square  mile  of  drainage  area. 

Column  3  shows  the  nm-off  at  Moosehead  Lake  in  second-feet  per 
square  mile  of  drainage  area.  It  is  obtained  by  multiplying  column 
2  by  1.33,  as  the  run-off  per  square  mile  on  the  area  tributary'  to 
Moosehead  Lake  is  L33  times  that  on  the  entire  basin  above  Water- 
ville. 

Column  4  gives  the  discharge  in  second-feet  at  Waterville.  It  is 
obtained  by  multiplying  the  run-off  in  second-feet  per  square  mile 
at  Waterville  (column  2)  by  4,270,  the  area  of  the  drainage  basin  at 
Waterville. 

Column  5  gives  the  discharge  in  second-feet  into  Moosehead  Lake. 
It  is  obtained  by  multiplying  the  run-off  in  second-fe^t  per  square 
milf  at  Moosehead  Lake  (column  3)* by  1,240,  the  area  of  the  drainage 
basin  of  Moosehead  Lake. 

Colunm  6  gives  the  discharge  in  second-feet  between  Moosehead 
Lake  Outlet  and  Waterville.  It  is  obtained  by  subtracting  the  dis- 
charge into  Moosehead  Lake  (column  5)  from  the  discharge  at  Water- 
ville (colunm  6.) 

Colunm  7  shows  the  discharge  necessary  at  Moosehead  Lake  Outlet 
to  give  a  flow  of  3,500  second-feet  at  Waterville  throughout  the  ye^r 
and  a  flow  of  3,000  second-feet  at  Moosehead  Lake  Outlet  during  the 
log-driving  season  (May,  June,  and  July).  When  the  discharge 
between  the  outlet  and  Waterville  is  greater  than  3,500  second-feet, 
it  will  not  be  necessary  to  release  any  water  from  the  lake;  when  the 
flow  between  the  lake  and  W^aterville  is  less  than  3,500  second-feet, 
the  amount  necessary  is  determined  by  subtracting  the  flow  between 
Moosehead  Lake  Outlet  and  Waterville  (column  6)  from  3,500;  dur- 
ing the  log-driving  season  (May,  June,  and  July)  a  discharge  of  3,000 
second-feet  is  necessary  at  the  outlet. 

Column  8  shows  the  surplus  ( -f )  or  deficit  ( — )  at  Moosehead  Lake, 
a  surplus  indicating  water  available  for  storage  and  a  deficit  indicating 
a  withdrawal  from  Moosehead  Lake.  The  figures  are  obtained  hy 
subtracting  the  necessary  discharge  from  Moosehead  Lake  (column!) 
from  the  discharge  into  Moosehead  Lake  (column  5). 

Cohimn  9  is  the  equivalent  of  column  8  expressed  in  billions  of  cubic 
feet. 

Cohinm  10  shows  the  total  surphis  wat-er,  in  billions  bt  cubic  feet, 
available  for  storage  during  any  given  month  under  the  given  assum])- 
tions  of  minimum  flow,  etc.  The  initial  value  (314.50)  represents  the 
total  quantity  available  Januar}'  1,  1902,  if  all  the  surplus  water  had 
been  stored  since  Januarv,  1893.  The  other  values  in  column  10  ai* 
obtained  by  adding  or  subtracting  respectively  the  surplus  or  deficit 
shown  in  column  9.  The  values  in  this  column  are  used  in  plotting 
the  ^' mass  curve"  (PI.  VI). 
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evor,  tli«  amount  iivailal>lo  hotweeii  any  two  4lst«s  in  correctly  shonn 
an<l  tlic  niHximiini  ttrdinato  is  found  aa  heforo.  Fig,  6  jrivesthetdl- 
liiwHng  lUla: 
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D  inspection  of  fig.  6  indicates  ^t  with  an  assumed  minimum 
of  more  than  about  3,700  second-feet  the  maximum  ordinate  is 
oed  by  an  abscissa  drawn  through  the  mass  curve  at  March,  1906, 
ead  of  March,  1904  (that  is,  A-B'  instead  of  A-B},  ao  that  above 


minimum  How  the  rt^qiiiroil  storage   will   increase  much  more 

"y-  .  . 

le  effect  of  modifying  the  amount  of  water  used  for  log  <lriving  is 
u  by  fig.  7.  These  mass  curves  start  with  April,  1903,  as  those  in 
•,  but  they  represent  a  minimum  flow  at  Waterville  of  3,500  sec- 
38»T— IRB  198-07 ll 
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ond-feet,  and  flows  of  1,000,  2,000,  3,000,  and  4,000  second-feet  from 
Moosfthead  Lake  during  the  log-driving  season  (May,  June,  and  July). 
From  this  diagram  the  following  data  are  obtained: 

Storage  necessary  for  S,500  second-feet  minimum  flow  at  WaUrvUle  and  for  vctriota  /fotrs 

dunng  log-driving  season. 


Assumed 

quantity 

for  log 

driving. 


! 

i  Maximum 
'   ordinate 
,    in  fig.  7. 


Storage    i 
required. 


Second- 
feet. 
1,000 
2,000 
3,000 
4,000 


A'-D 
A  -C 
A  -B' 


BmUm 
cubic  feet. 

ai 

42.7 
48.2 
61.0 


If  3,750  second-feet  or  more  are  considered  for  log  driving  the  neces- 
sary storage  period  is  much  increased.  If  4,000  instead  of  3,000  sec- 
ond-feet are  used,  the  storage  period  is  about  three  years  instead  of  less 
than  one  year,  and  the  amount  of  storage  is  represented  by  A— B' 
instead  of  A-B. 

The  following  table  is  based  on  the  results  previously  given,  as  well 
as  on  additional  mass  curves  and  tables  not  shown.  In  all  cases  the 
assumptions  regarding  minimum  flow  and  flow  during  the  log-driving 
period  are  such  that  the  shorter  period  of  required  storage,  ending 
with  February,  1904  (see  PL  VI,  figs.  6,  and  7),  furnishes  the  maxii- 
mum  ordinate  or  amount  required. 

Storage  necessary,  in  billion  cubic  feet ^  for  various  minimum  flows  at  WatervilU  arui  tU 

Moosehead  Lake  Outlet  during  log-driving  season. 


Flow  at 

Minimum  flow  at  Waterville. 

Moosehead 

Lake  Outlet 

during  log- 

driving  sea- 
son (May, 

2,000. 

2,500. 

3,000. 

3.500. 

3,750. 

June,  and 

July). 

• 

Second-feet. 

0 

1&3 

24  1 

32.0 

4L1 

46il 

500 

las 

24.1 

32.0 

4L1 

4(11 

1.000 

16i3 

24.1 

32.0 

4L1 

4(11 

1,500 

1&3 

24.1 

32.3 

4L4 

4(11 

2,000 

1&3 

24.5 

33.6 

42.7 

47.3 

2,500 

17.6 

26l7 

35.7 

44.8 

40.4 

3,000 

21.6 
2i9 

2&8 

3ai 

34.0 
37.9 

39.1 
43.0 

4&2 
52L1 

3.500 

4,000 

The  data  in  thfe  above  table  have  been  plotted  in  fig.  8.  Quai^ 
tities  of  water  available  in  billion  cubic  feet  have  been  plotted 
abscissas  and  minimum  flows  at  Waterville  in  second-feet  as  ordi^ — ' 
nates.  The  slanting  lines  indicate  the  effect  of  different  flows  during 
the  log-driving  season.  They  are  obtained  by  connecting  points  tha*^ 
represent  the  storage  necessary  for  the  various  assumed  minimuit^ 

wa  at  Waterville,  where  the  same  flow  is  used  for  log  driving.   I^ 
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AiU  be  noted  that  th«  lines  representing  a  flow  of  2,500  second-feet 
and  over  for  log  driving  are  straight  and  parallel ;  those  representing 
2,000  and  1,500  aecond-feet  are  straight  and  intersect  the  limiting 
line,  marked  0  to  1,000  second-feet.  The  effect  of  different  flows 
for  iog-driving  purpoees  on  required  storage  is  clearly  shown  by  this 
diagram,  and,  as  would  be  expected  for  any  minimum  flow  for  log 
(IriWng  below,  in  general,  about  1,500  second-feet,  there  is  little  or 
no  change  in  storage  required,  because  (1)  either  the  quantity  re- 
quired for  log  driving  is  less  than  the  amount  needed  to  supply  the 


^™*C5iency  in  flow  between  Mooseiiead  Lake  Outlet  and  Waterville 
^^  ^  given  month,  as  in  July,  1903,  or  (2)  there  is  &  surplus  flow  into 
*^*Behead  1a\ss  during  the  month  as  regards  either  the  assumed 
.  ^'"  for  log  driving  or  the  quantity  required  to  make  up  the  deficiency 
^iow  between  Moosehead  Lake  Outlet  and  Waterville,  as  in  May 
^^*  June,  1903,  As  these  two  months  arp  at  the  beginning  of  the 
P^Xod  when  water  has  to  be  stored,  the  effect  Ls  simply  to  raise  the 
P*^t  A  {%.  7)  and  all  points  after  it  to  February',  1904,  inclusive, 
°T  the  amount  of  the  difference  between  the  assumed  minimji.a\.  ?!«.•«■& 
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for  k^  driving-   hence  the  inAximum  oidiiuite  remains  the  same  in 
value. 

The  running  together  of  the  lines  representing  0  to  2,000  second- 
f<9et  ^fjg«  H)  for  the  lower  values  of  minimum  flow  at  Waterville  is 
tMU'^HHUmeA  by  the  relatively  high  flow  into  Moosehead  Lake  in 
AiJgUMt,  1003,  as  compared  with  all  later  numths  to  February,  1904, 
inclusive,  ho  that,  when  less  than  1,500  to  2,000  second-feet  are  used 
for  log  driving,  a  surplus  is  available  at  Moosehead  Lake  in  August, 
the  high  [Xiint  A  (fig.  7)  will  occur  in  August  instead  of  July,  and 
t  heri»af U*r,  for  lower  values  of  log-driving  fiow,  the  maximum  ordinate 
will  renmifi  the  same  in  value. 

AIMMJCATION    OF    KKSULTS   OF   ''MASS   CURVE*'    COMPUTATION. 

With  the  present  storage  of  a})out  25.6  billion  cubic  feet  in  Moose- 
hea<i  Lake  and  Ixmg  and  Roach  ponds  (see  p.  138),  fig.  8  indicates 
that  when  different  quantities  are  used  for  log  driving  the  minimum 
(lows  and  tlu^  eorr(*>s[>onding  horsepower  at  Waterville  are  as  follows: 

Minitiuun  Jlow  ami  rorre*kH)wiin{f  hornepower  at  WcUeriiUe  wUh  storage  of  ii6,6  billion 

vubic  feet  and  various  ftowB  for  log  driring. 


Minimum 

net  horae- 

'    power  (75 

Flow  Ht 

per  cent  effi- 

Mu<)M«hHad 

ciency)  at 

Lake  Oiillct 

Minimum 

WateTvillp. 

for  U«-drlv- 
iiig  (May. 

(low  at 

coiTpspond- 

Watorvillo. 

ing  to  the 
23-foot  faU 

J  lint*,  and 

July). 

at  IloUings- 
worth  & 
Whitney 

1 

dara. 

'  Sfcond'tffl. 

Sfcond-ffft. 

l.tKlO 

2.fi0rt 

5.100 

J.OW) 

2., WO 

5.U2U 

;t.ona 

•J.iTiO 

• 

4.410 

TI\o  moan  itumthlv  How  at  Water\'ille  has  l>een  as  low  as  921  second- 
foot  (FobruMry,  11H>4\  and  has  bwu  below  2,250  second-feet  (the 
luiniiuuiH  How  witli  :^,0(H>  stvond-ftn^t  for  log  driving)  many  times. 
iS«M^  lablo  of  low-wator  How  at  Waterville  during  190:5-4,  p.  120.)  Evi- 
dotu  ly  I  ho  pivsont  storajJTt^  has  not  btn^n  carefully  utilized,  and  prob- 
ably tlu^  amount  i»f  water  used  for  log-ilriving  purposes  has  exceeded 
an  avorap*  of  l^SMM)  siviuul-fivl  for  the  three  months  considered. 

With  a  siorai^*  of  :v^  biUion  luibio  fet*t  on  Moosehead  and  Brassua 
lak«>s  aiul  .Vttoaix  aiul  WihhI  ihhuIs  (as  given  on  p.  138)  the  results 
sho\>n  b\  ti^,  S  an*  as  follows: 
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Minimum  flow  and  corresponding  horsepower  at   WatcrHlle  trith  storage  of  38  billion 

cubic  feet  and  various  flows  for  log  dricing. 


Flow  at     ■ 
Mooaehead  j 
Lake  Outlet 
for  Ite  driv- ' 

log  (May.    j 
June,  and    I 
July^. 


Minimum 

flow  at 
Watervilie. 


Second^eet.     Srcond-feet, 
1,000    I  3,340 

2,000    ,  3.240 

3,000    :  2.940 


Minimum 
net  horse- 
power (76 
per  cent  effi- 
I    cleney^  at 
Watrrvllle 
;  correspond- 
ing to  the  23- 
foot  fall  at 
Hollings- 
worth  & 
Whitney 
dam. 


ti.SSO 
.'i,7fi0 


In  order  to  show  the  flow  at  Waterville  during  the  entire  period 
1902-1906,  if  present  storage  and  additional  ^storage  capacity  had 
l>een  properly  utilized,  fig.  9  has  been  prepared.  This  shows  the  fol- 
lowing conditions:  (1)  Actual  flow;  (2)  estimated  flow  without  stor- 
age in  Moosehead  Lake;  (3)  estimated  flow  with  present  storage  fully 
utilized,  and  a  flow  of  3,000  second-feet  from  Moosehead  Lake  during 
the  log-driving  period;  and  (4)  estimated  flow  with  a  storage  of  38 
billion  cubic  feet  and  a  flow  of  1,000  second-feet  from  Moosehead 
Ijake  during  the  log-driving  period. 

The  advisability  of  carefully  regulating  the  flow  from  Moosehead 
Lake  and  other  storage  reservoirs  and  of  limiting  the  quantity  let  out 
for  log  driving  to  perhaps  1,000  second-feet  is  clearly  shown  by  fig.  9 
and  the  preceding  tables.  With  a  storage  of  38  billion  cubic  feet,  not 
less  than  about  6,500  net  horsepower  would  be  available  at  Water- 
ville dam  in  another  such  series  of  dry  years,  and  even  with  the 
present  storage,  5,100  horsepower  should  be  available  at  all  times. 

Other  water  powers  along  the  river  would  benefit  in  about  the  same 
proportion.  The  effect  of  this  regulation  on  the  flow  at  Moosehead 
Liake  Outlet  is  indicated  by  fig.  10,  which  shows  (1)  the  estimated 
flow  at  the  outlet  of  Moosehead  Lake  without  storage,  and  (2)  the 
estimated  flow  at  the  outlet  with  enough  storage  to  give  a  flow  of  1 ,000 
second-feet  during  the  log-driving  months  and  a  minimum  flow  of 
3,340  second-feet  at  Waterville.  As  indicated  on  this  figure,  there 
-would  be  usually  one  or  two  months  in  the  year  when  no  water  would 
be  let  out  of  the  lake.  These  would  in  general,  however,  be  the  early 
spring  months,  when  the  run-off  all  along  the  river  is  large;  so  that 
even  under  this  assumption  the  flow  in  this  part  of  the  river  would  be 
fully  as  great  as  at  present.  Moreover,  the  storage  possibilities  of 
Moxie  and  Pierce  ponds  and  the  Dead  River  Lakes  have  not  been 
considered  in  these  computations.  The  proper  regulation  of  storage 
on  these  ponds  will  provide  enough  water  to  main  tarn  the  required 
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imum  flow  on  the  lower  river,  and  as  a  result  sufHcient  water  to 
ade  for  future  power  developments  above  The  Forks  can  be 
ised  from  Moosehead  Lake  at  all  seasons. 

CONCLUSIONS. 

he  foregoing  computations  and  results  are  not  to  be  considered 
■lute  or  final.  A  longer  series  of  dry  years  or  a  more  severe  distri- 
on  of  drought  would  require  more  storage  to  provide  the  minimum 
,  as  indicated.  But  it  is  reasonably  certain  that  as  such  a  series  of 
year  has  occurred,  it  may  do  so  f^ain,  and  it  may  be  concluded 
r  at  least  the  quantity  of  stora^  as  computed  here  will  be  needed, 
the  additional  storage  that  can  readily  be  obtained  in  Moosehead 
Brassua  lakes  and  Long,  Attean,  and  Wood  ponds  can  be  used  to 


«■ 

K 

J 

^ 

ir^ 

JVc 

ik; 

I  - 

tm.  lO.^DIagrun  sfaoiringeitlmbtM  flow  from  &foosetkpA<l  lAte  wUb  And  without  ■tor^flo. 

antage,  and  it  is  probable  that  &  storage  in  addition  to  that  men- 

ed  would  be  desirable.     In  order  to  assist  in  the  regulation  of  flow 

he  main  river,  as  V(e\l  as  to  aid  in  development  of  the  power  on  the 

utary  streams,  additional  storage  on  the  lakes  in  the  Dead  River 

n  and  on  Moxie  and  Pierce  ponds  is  only  second  in  importance  to 

'.  in  and  above  Moosehead  Lake. 

wo  essentials  must  be  kept  in  mind,  however,  or  nmch  of  the  effect 

dditional  storage  will  he  lost: 

)  Water  must  not  be  wasted  in  log  driving. 

l)  The  flow  from  Moosehead  I^ake  and  other  principal  reservoirs 

t  be  carefully  regulated  and  watched. 

II  reservoirs  should  always  he  kept  as  nearly  full  as  possible,  and 

BT  should  be  retained  as  far  upstream  in  the  storage  system  as  pos- 
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sible.    The  quantity  of  water  let  out  should  not  be  greater  than  thi 
needed  to  furnish  the  required  flow  on  the  river  at  such  points 
Watervillc  and  The  Forks. 

JA)G  DRIA^ING  AND  LUMBERING. 

GENERAL  STATEMENT. 

The  forests  of  Maine  constitute  one  of  her  most  important  natur^^.7 
resources,  and,  as  previously  stated,  about  one-third  of  the  lumber 
used  for  pulp  and  paper  in  the  State  comes  down  the  Kenneb^<r 
waters.     The  annual  ''drive"  in  the  main  river  usually  amounts  to 
about  150,000,000  feet  B.  M.,  and  a  large  part  of  the  population  in  t}x« 
Kennebec  Valley,  especially  near  the  headwaters,  are  engaged  In 
handling  the  logs,  from  the  stump  to  the  finished  product  of  the  mill, 
or  in  furnishing  the  supplies  and  equipment  needed  to  carry  on  thJs 
industry. 

The  logs  are  hauled  from  the  cuttings  and  piled  along  the  banks  of 
the  stream  during  the  winter.     On  the  breaking  up  of  the  ice  in  tti.c 
spring  these  piles  or  landings  are  rolled  into  the  stream  and  the  log^ 
floated  downstream  with  the  current.     Boats  are  used  in  towing  ttxc 
logs  across  lakes  or  where  the  current  is  not  strong  enough  to  carir^ 
them  along.     On  manv  of  the  smaller  streams  there  are  dams  whicrTi 
impound  the  water,  and  ilic  head  thus  obtained  is  used  in  sluicing  an.  <1 
carrying  the  logs  down  to  the  larger  streams.    (See  PL  V,-B  (p.  12^  ^. 
for  a  tj7)ical  dam  of  this  kind.)     After  the  ''drive"  is  over,  the  gat^E^s 
are  left  open  and  the  flow  becomes  a  natural  one.     These  dams  a^r^ 
necessary  on  the  smaller  streams,  as  the  channels  are  so  obstruct^i^^d 
with  ])owldcrs  and  small  islands  that  it  requires  a  large  amount  •^cof 
wat<»r  to  force  the  logs  doi^Tistream.     In  a  general  way  the  same  co^ci^ 
(Utions  exist  on  the  larger  tributaries  and  on  the  main  river,  althou§ss^h 
the  difficulty  in  driving  is  here  caused  usually  by  a  short  stretch  ^c^f 
narrow  and  rough  channel  or  by  gravel  bars.     PL  VII,  B,  shows  a  po 
tion  of  the  main  river  just  below  Madison,  where  log  jams  very 
(lutMitly  occur,  and  Pi.  VII,  Aj  shows  one  of  the  worst  jams  in  recenrrrnt 
years  j ust  above  the  railroad  bridge  at  Madison.    About  30,000,000  fe^E^^ 
of  logs  were  piled  up,  filling  the  river  to  the  bottom  and  raising  tfc^*^ 
uj)stroain  water  lev(  1  several  feet. 

Since  about   1S.3()  the  Kennebec  Log  Driving  Company  has 
trolled  tlio  drives  in  the  main  river.     Other  similar  associations 
the  Moose  Kiver  Driving  Company  and  the  Dead  River  Driving  Coie^- 
j)a»y,  and  from  the  rej)orts  of  these  three  companies  a  large  part  of  th^ 
following  data  is  conipiled. 


ii 
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TIME  OP  DRIVING. 

The  smaller  tributary  streams  are  driven  just  as  soon  as  the  ice  goes 
wit  of  them  in  the  spring — usually  about  the  latter  part  of  April. 
rhe  Moose  River  drive  usually  reaches  Moosehead  Lake  in  the  latter 
part  of  May,  and  at  about  the  same  time  the  Dead  River  drive  enters 
the  Kennebec.  Moosehead  Lake  is  clear  of  ice,  usually,  at  least,  by 
Hay  10,  and  from  that  time  until  perhaps  about  August  1,  depending 
tm  the  season,  water  is  let  out  of  Indian  Pond  (which  is  used  as  a  regu- 
lating basin)  for  varying  periods  each  day.  The  times  when  the  rear 
€t  the  drive  has  left  Moosehead  Lake  and  reached  Riverside  boom 
(about  5  miles  above  Augusta)  for  the  six  years  1900  to  1905  are  given 
below : 

Dates  on  tchich  rear  of  drive  left  Moosehead  Lake  and  reached  Ru>erside  boom. 

Year. 


Left 

Reached 

Moosehead 

Riverside 

Lake. 

boom. 

June  23... 

August  27. 

July  3  . . . . 

August  9. 

June  15... 

August  15. 

Julys.... 

September  9. 

July2.... 

September  8. 

July  24 .  . . 

August  27. 

WATER  USED  IN  DRIVING. 

The  period  during  which  water  is  let  out  of  Indian  Pond  dam  lasts 
QfiEually  from  about  May  1  to  August  15,  although  the  most  water  is 
used  during  June  and  July.  No  record  is  kept  of  the  flow  at  this 
dam  or  of  the  length  of  time  the  water  runs  out,  although  a  man  is 
itationed  there  to  control  the  flow  according  to  the  needs  of  the 
drive.  An  inspection  of  gage  readings  at  The  Forks  gaging  station 
■hows  that  the  duration  of  the  season  during  which  water  is  let  out 
for  log  driving  is  approximately  as  follows : 

Jjength  of  period  during  which  water  is  released  for  log  drinng. 

1902 May  10  to  August  (i. 

1903 April  2G  to  August  23. 

1904 May  14  to  August  IG. 

1905 May  1  to  Sopteinbcr  3. 

1906 May  1  to  Aupust  10. 

An  estimate  of  the  flow  at  Moosehead  Lake  Outlet  during  the  last 
three  years  is  presented  in  the  subjoined  table,  based  on  (1)  the 
measured  flow  of  Moose  and  Roach  rivers;  (2)  the  evaporation  and 
:precipitation  on  the  lake;  (3)  the  clmnge  in  the  lake  level  during  a 
:ffven  month.  The  flow  at  The  Forks  gaging  station  Ls  also  given  for 
eomparison. 
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Estimated  monthly  discharge,  in  second-feet,  of  Kennebec  River  from  Moosehead  Lake 

at  The  Forks,  May  to  August,  1904-1906. 


Moosehead 

Lake 

The  Forks 


1 

May. 

1904. 

1905. 

1906. 

2,700 
7,440 

900 
5,060 

3,000 
4,330 

The  present  amount  of  water  let  out  at  Indian  Pond  dam  dur 
the  log-driving  season  is  apparently  about  as  follows,  by  mont 
May,  3,000  second-feet;  June,  4,000  second-feet;  July,  3,000  seca 
feet:  August,  2,000  second-feet. 

QUANTITIES  OP  LOOS   DRIVEN  AND  COST  OP  DRIVING. 

The  following  table  shows  the  amount  and  cost  of  the  four  pi 
cipal  drives  for  the  six  years  1900-1905.  Except  for'  the  Mo 
River  drive  the  amount  of  tax  per  thousand  feet  B.  M.  of  logs  is  t 
given  and  the  amount  of  logs  to  which  this  tax  was  applied,  the  lai 
figure  taking  into  account  the  difference  in  distance  driven,  wl 
varies  for  the  different  mills  along  the  river.  The  full  tax  is  for 
following  distances : 

(1)  On  Kennebec  River  from  The  Forks  to  Riverside  boom  (ab 
5  miles  above  Augusta),  91  miles. 

(2)  On  Kennebec  River  from  Moosehead  Lake  Outlet  to  The  Foi 
24  miles. 

(3)  On  Dead  River  from  .North  Branch  to  The  Forks,  43  miles. 
It  must  be  kept  in  mind  that  these  figures  cover,  in  addition  to 

cost  of  driving  itself,  the  other  charges  arising  in  carrying  on  1 
work,  such  as  cost  of  dams,  improvement  of  channel,  booms,  etc., 
well  as  executive  charges.  As  many  important  improvements  h 
been  made  during  these  six  years,  such  other  expenses  have  b 
heavy,  and  the  unit  costs  of  driving  are  therefore  higher  than  i 
longer  series  of  years  were  considered. 

Amount  and  cost  of  log  driving  on  Kennebec  River  and  tributaries ^  1901-1906. 


Kennelvec  River  from  The  Forks  to  Riverside 

Kennebec  River  from  Mooflehead  Lake  Oi 

YetiT. 

boom. 

to  the  Forks. 

Amount 
driven. 

.Vmount 
taxed. 

Total  cost. 

Tax 
pcrM. 

Amount 
driven. 

Amount 
taxed. 

Total  cost 

1 

Feet  B.  M. 

Feet  B.  M. 

Feet  B.  M. 

Feet  B.  M. 

1900.... 

147,424.579 

136,418,020 

$54,567.20 

SO.  40 

83.297,162 

83,207,162 

$4,W7.83 

) 

1901.... 

131).  WW,  291 

125,744,7l>8 

50,297.90 

.40 

91,765,635 

78,  ©58,778 

U, 843. 07 

1902.... 

133.772,010 

122,fi55.300 

.55, 194. 85 

.45 

86,391,882 

74,707,784 

11,206.15 

1903. . . . 

14f>,413,7:« 

135,098,090  '    67.549.07 

.50 

95.7r>3,334 

83,078,837 

12,461.82 

1904.... 

ia3,8M.303 

150,470,()08 

51,162.05         .34 

112.702.582 

99,907,353 

0,99a  76 

1905.... 

132,025,401 

121, 274,. 346 

43,658.76 

.36 

97,655,501 

82,844,976 

9,112.96  > 
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AmmrU  and  cost  of  log  driving  on  Kennebec  River  and  tributaries,  1901-1905 — Cont'd. 


Year. 


ma 
m 
m 

MS. 

1904. 
1905. 


Dead  River. 


Amount 
driven. 


FeetB.M. 
47,208,011 
39,730,466 
44,215,878 
45,081,164 
38,023,633 
2.5,294,441 


Amount 
taxed. 


FeetB.M. 
40,790,202 
32,802,021 
34,705,043 
33,705,719 
31,314,718 
22,070, 3rt4 


Total  cost. 


Tax 
perM. 


$14,276.57 
11,501.71 
13,882.30 
13.482.28 
10,960. 17 
9.931.68 


10.35 
.35 
.40 
.40 
.35 
.45 


Moose  River. 


Amount 
driven. 


FeetB.M. 
30,495,221 
30,099,729 
35,403,382 
41,636,226 
45,386,208 
41,936,725 


Total  cost. 


$10,379.70 
13,151.50 
13,3.6.01 
18,884.88 
17,619.09 
18.212.36 


From  the  above  table  we  can  obtain  the  cost  of  driving  per  mile- 
thousand,  considering  the  amounts  taxed  and  the  distances  as  previ- 
ously given,  and  approximately  the  cost  per  ton-mile,  considering 
1,000  feet  B.  M.  to  weigh  3,500  pounds.  For  Moose  River  the  dis- 
tance given  is  computed  and  is  an  average  one  from  Moosehead  Lake, 
the  various  amounts  and  distances  driven  being  taken  into  consid- 
eration. 

Cost  of  log  driving  on  Kennebec  River  and  tributaries,  1901-1905. 


Drive. 


Kennpbee  River  from  The  Forks  to  Riverside  boom. . 
Kennebec  River  from  Moosehead  Lake  to  The  Forks . 

gewi  River 

jfoose  River 

"ooiehead  Lake  (Moose  River  to  lake  outlet,  logs 
towed  by  boat) 


Distance. 

Averagi" 
tax  per  M. 

Cost  of  driving. 

Per  mile-  "'    Per  ton- 
thousand,         mile. 

1 

Miles. 
91 
24 
43 
17 

ia4l 
.12 
.38 

ia0045 

.oaw 

.0089 
.024 

.013 

!:aoo26 

.0028 
.0051 
.014 

9 

1.12 

.0074 

a  Contract  price  for  ten  years. 

It  appears  that  the  cost  of  log  driving  per  ton-mile  varies  from  about 
one-fourth  to  1 J  cents,  depending  on  the  distance  driven  and  diflficul- 
ties  experienced.  The  average  freight  rate  in  the  United  States  at 
present  is  about  0.8  cent  per  ton-mile,  and  for  the  New  England  group 
of  railroads  1.20  cents  per  ton-mile.  Under  exceptionally  favorable 
^circumstances  rate«  as  low  as  0.2  cent  per  ton-mile  have  been  granted 
for  coal  transportation  from  the  coal  fields  to  tide  water.  Rates  dur- 
ing 1906  for  log  transportation  on  the  new  Somerset  Railway  exten- 
sion are  of  interest  in  this  connection,  and  are  given  below  through  the 
cpurtesy  of  Hon.  William  T.  Haines: 

Cost  of  trails  par  tut  ion  of  logs  by  rail. 


Logs  shipped  from  Moscow  to— 


Avon*  go 
distiinco. 


I  Charge  pt»r 
thousand 
ff^'t  B.  M. 


Cost  of  InmHportation. 


Per  mile- 
thousand. 


Per  ton- 
mile. 


M.Irs. 


Bingham 

Solon 

Vorth  Anson. 


12 
20 
29 


$1.75 

ro.  146 

2.00 

.100 

« 1.  50 

.  052 

f;ao80 

.057 
.030 


aThispiloe  Involves  reshipment  as  manufactured  luml)er  on  Somerset  RaVVwvL^. 
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The  average  freight  rate  on  the  Somerset  Railway  for  1904  was  2.7  - 
cents  per  ton-mile. 

The  cost  of  water  transportation  of  logs  is  thus  seen  to  be  yery  lo^^- 
and  for  many  years  the  bulk  of  the  logs  will  probably  be  river  driven 
where  it  can  be  done,  although  there  is  unquestionably  much  timl)ei 
that  will  have  to  be  taken  out  by  rail. 

IMPROVEMENTS  IN  LOQ-DRIVINQ  FACILITIES. 

During  the  five. years  1901-1905  the  Kennebec  Log  Driving  Com- 
pany has  spent  on  the  Kennebec  the  following  amounts  for  items  relat- 
ing especially  to  channel  improvements.  About  one-half  of  the  cost 
of  main  dams  has  been  paid  by  the  Kennebec  Water  Power  Company. 

Amounts  spent  for  improving  channel  of  Kennebec  River ^  1901-1903. 

Removing  gravel  beds  for  channel $1, 100 

Blasting  out  rook  for  channel '. 2, 300 

Building  and  repairing  piers 4, 7W 

Building  and  repairing  side  dams,  or  '*  bumpers" 1» 200 

Building  and  repairing  main  dams 65,  OOO 

In  1896  the  late  Sumner  Hollingsworth,  engineer  for  the  HoUings- 
worth  &  Whitney  Company,  reported  to  the  Kennebec  Water  Power 
Company  on  the  general  subject  of  channel  improvement  of  the  upper 
Kennebec,  advocating  the  beginning  of  such  work,  so  that  eventuiDv 
the  drive  in  this  part  of  the  river  could  be  made  with  a  flow  of  1,000 
second-feet  from  Moosehead  Lake.  Some  of  the  worst  places  hate 
been  improved,  but  much  remains  to  be  done  in  removing  bowlders 
and  building  log  bumpers  before  the  drive  can  be  made  on  so  small  a 
flow.  On  Dead  River  from  the  Dead  River  dam  to  The  Forks  very 
large  quantities  of  water  are  required  in  driving,  as  the  bed  of  the 
river  is  extremely  rough.  Much  work  could  be  done  here  to  advantage 
ill  removing  bowlders,  etc. 

Fred  T.  Dow,  engineer  for  the  Kennebec  Water  Power  Company,  in 
a  report  made  during  1906,  advocates  a  systematic  plan  of  improTe- 
ment  of  both  the  Kennebec  River  and  Dead  River  channels,  to  be 
completed  during  the  next  eight  or  ten  years,  and  calls  especial  atten- 
tion to  tlie  necessity  of  checking  freshet  flow  as  far  as  possible  br 
storage  reservoirs  to  prevent  the  washing  of  high  banks  and  the 
sul)sequ(Mit  formation  of  new  gravel  bars. 


QUALITY  OF  KENNEBEC  RIVER  WATER. 


By  George  C.  Whipple. 


INTKODUCTION. 

1903  and  1904  appraisals  were  made  of  the  water  supplies  of 
jities  of  Waterville  and  Augusta,  Me.,  in  connection  with  a 
fer  of  those  works  from  private  companies  to  so-called  "water 
cts,"  which  virtually  stood  for  the  municipalities.  In  these 
lisals  the  ^ality  of  the  water  supplied  by  the  private  compa- 
played  an  important  part,  especially  as  both  cities  had  been 
d  by  severe  epidemics  of  typhoid  fever  during  the  winter  of 
-3.  Waterville  was  at  that  time  supplied  by  the  Maine  Water 
Miny  with  water  from  Messalonskee,  but  the  company  had  also 
ight  to  use  water  from  the  Kennebec.  Augusta  was  supplied 
Kennebec  River  water  by  the  Augusta  Water  Company. 

order  to  obtain  sufficient  evidence  as  to  the  ciuality  of  these 
p  supplies,  many  samples  of  water  were  collected  from  Messa- 
:ee  and  Kennebec  rivers  in  the  vicinity  of  these  two  cities  and 
from  a  number  of  the  tributary  streams  and  neighboring  ponds. 
^nnection  with  the  typhoid  epidemics,  numerous  samples  of  well 
p  were  analyzed,  both  in  Waterville  and  Augusta,  and  in  con- 
on  with  the  search  for  new  sources  of  supply,  which  have  since 
introduced  at  both  places,  analyses  of  water  from  various  local 

and  ponds  were  made.  This  body  of  analytical  data,  taken 
her,  serves  to  give  a  fairly  accurate  picture  of  the  quality  of 
Kennebec  River  water  in  its  middle  portion,  as  well  as  that 
me  of  the  lakes  and  streams  of  its  drainage  basin.  Moreover, 
i[ennebec  itself,  lying  in  the  central  j)art  of  the  State  and  flow- 
is  do  most  of  the  Maine  rivers,  in  a  general  southerly  or  south- 
rly  direction  from  the  Canadian  boundary  to  the  Atlantic  Ocean, 
regard  to  the  general  quality  of  its  water  typical  of  the  large 
3  of  the  State. 

e  analytical  records  extend  over  a  period  of  but  one  year,  dur- 
^hich  the  general  stage  of  the  water  was  below  the  average, 
fact  should  be  remembered  in  considering  the  results.  The 
ige  color  of  the  water,  for  instance,  as  shown  by  the  figure 
I,  is  probably  somewhat  lower  than  it  would  be  under  ordinary" 
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conditions^  and  this  is  also  true,  though  in  a  less  d^re^,  of  the  tur- 
bidity. The  hardness  of  the  wat«r,  on  the  contrary,  as  here  given 
is  probably  above  the  general  average  for  an  ordinary  year. 

The  general  topographic  and  geologic  characters  of  the  Kennebec 
River  drainage  area  are  discussed  elsewhere  in  this  paper  (pp.  4-9), 
but  in  connection  with  the  results  of  the  analvses  it  is  well  to  recall 
that  the  basin  is  densely  wooded  in  its  upper  portion  and  that  its 
lower  portion  is  more  open  and  given  to  cultivation.  Taken  as  a 
whole,  the  percentage  of  cultivated  land  on  the  watershed  is  very 
small.  The  rock  formations  are  largely  granitic  and  there  are  no 
deposits  of  limestone.  The  soil  is  mainly  glacial  drift.  There  are 
comparatively  few  deposits  of  clay,  although  these  are  not  entirely 
absent.  An  important  feature  of  the  drainage  area  is  the  large  per- 
centage of  water  surface.  An  inspection  of  the  map  will  show  that 
it  is  essentially  a  lake  country.  Most  of  the  population  is  concen- 
trated near  the  river  banks,  especially  at  points  where  there  are 
good  water  powers.  Exclusive  of  the  river  towns,  the  populaticm  of 
the  basin  is  extremely  small. 

The  river  is  used  very  largely  for  lo^ng,  and  during  the  driving 
period  logs  pass  in  an  almost  continuous  mass  from  Moosehead  Lake 
to  Gardiner.  There  are  numerous  manufacturing  establishments  at 
the  centers  of  population.  Most  of  these  are  pulp  and  paper  mills, 
sawmills,  and  cotton  mills.  The  sewage  from  the  cities,  the  manu- 
facturing wastes  from  these  establishments,  and  the  log  driving  on 
the  river  constitute  the  three  principal  sources  of  pollution  of  the 
water.  Below  Augusta  the  river  is  a  tidal  estuary,  and  the  effect  of 
the  sea  water  is  at  times  very  noticeable.  The  water  of  the  river  is 
used  by  several  of  the  towns  and  cities  along  its  banks,  and  great 
quantities  of  ice  are  cut  in  the  lower  reaches  and  shipped  to  places 
farther  south.  The  quality  of  the  water  is,  therefore,  a  matter  of 
verj'  great  importance  to  many  people. 

Tn  studying  the  quality  of  the  water  of  this  river  it  will  be  con- 
venient to  look  first  at  its  normal  or  natural  quality,  especially  in 
regard  to  such  physical  characteristics  as  turbidity,  color,  taste,  and 
odor,  and  afterguards  to  take  up  the  sources  of  pollution  and  their 
effects. 

WATER  KXAMINATION8. 

All  the  analyses  wore  made  substantially  in  accord  with  the  stand- 
ard  methods  of  water  analysis  adopted  by  the  American  Public 
Health  Association. 

TURBIDITY. 

The  turbidity  of  the  water  of  Kennebec  River  at  Waterville  and 
Au^uste  is  shown  in  the  tables  on  pages  172-177.  From  these  it  will 
be  seen  that  the  turbidity  has  varied  at  different  times  from  2  to  60  on 
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silica  scale.  During  the  early  part  of  1903  very  few  observations 
"e  made,  and  there  is  good  reason  to  beheve  that  in  the  spring  of 
t  year  the  turbidity  considerably  exceeded  the  maximum  amount 
erved,  probably  reaching  200  or  300  for  short  periods.  During 
spring  of  1904,  when  the  river  was  at  an  unusually  low  stage  for 
t  season  of  the  year,  the  maximum  turbidity  did  not  exceed  15. 
»  average  turbidity  for  the  year  was  9.  From  the  middle  of 
2:ust,  1903,  until  the  middle  of  March,  1904,  daily  observations 
•e  made  at  Augusta,  and  the  results  for  that  period  are  therefore 
ch  more  reliable  than  the  scattering  figures  obtained  during  the 
t  half  of  1903.  The  average  turbidity  at  Augusta  for  the  period 
ted  was  6.  During  August,  September,  and  a  part  of  October  it 
lorn  exceeded  5.  In  the  latter  part  of  December,  however,  it 
reased  and  for  over  a  week  remained  higher  than  15.  After  the 
jr  froze  over  in  the  winter  the  turbidity  again  fell,  and  the  water 
lained  comparatively  clear.  At  this  time  a  large  proportion  of 
suspended  matter  found  was  of  organic  origin ;  ^ome  of  it  evidently 
sisted  of  fragments  of  wood  pulp  discharged  from  the  pulp  and 
>er  mills.  This  was  indicated  by  the  stringv"^  appearance  of  the 
pended  matter  when  allowed  to  settle  cjuietly  in  a  bottle;  but  a 
re  positive  test  was  given  with  a  microscope,  which  showed  un- 
takably  the  presence  of  fragments  of  wood  fiber. 
Tie  turbidity  of  the  water  in  Messalonskee  Stream,  which  flows 
)  the  Kennebec  just  below  Waterville,  was  at  times  greater  than 
t  of  the  Kennebec  itself.  This. is  shown  by  the  figures  given  in 
table  on  pages  177-181.  After  rains  the  turbidity  of  this  water 
"eases  very  rapidly,  even  in  a  few  hours.  The  Messalonskee  drains 
lain  of  lakes,  and  its  natural  water  would  be  verv  clear  were  it  not 
a  small  tributary  which  cuts  through  a  number  of  clay  deposits 
which  becomes  very  turbid  after  a  heavy  rain.  This  brook  also 
fives  the  surface  wash  from  numerous  farms,  which  adds  to  its 
ridity. 

•esides  the  clay  and  the  organic  sediment  already  mentioned,  the 
)ended  matter  of  the  Kennebec  after  heavv  rains  consists  of  river 
which  has  a  comparatively  high  coefBcient  of  fineness  and  settles 
dly  as  soon  as  the  velocity  of  the  water  has  decreased.  In  certain 
jhes  of  the  river,  therefore,  deposits  of  river  silt  have  been  formed, 
imentation  has  been  favored  by  the  numerous  dams  along  the 
am,  which  cause  long  stretches  of  backwater.  Between  Water- 
3  and  Augusta  the  mud  deposits  are  extensive,  and  because  of  the 
;e  amount  of  sewage  discharged  at  Waterville  they  become  foul 
ill  smelling  at  times  of  low  water.  Without  doubt  this  settling 
ihe  river  sediment  in  the  long  stretch  of  backwater  behind  the 
justa  dam  h^d  an  important  effect  on  the  quality  of  the  water 


170  QUALITY   OF    KENNEBEC   BIYEB   WATEB. 

supply  of  Au^rusta  when  it  was  taken  from  the  river.  These  deposit 
are  referred  to  again  in  connection  with  the  subject  of  pollution 
(p.  188). 

COLOR. 

Like  that  of  most  of  the  rivers  in  Maine,  the  Kennebec  River  water 
has  a  deeply  stained  appearance  at  certain  seasons  of  the  year.  The 
variations  in  color  are  shown  in  the  tables  on  pages  172-177.  From 
these  tables  it  will  be  seen  that  the  color  of  the  river  water  varied 
during  the  period  covered  by  the  observations  from  15  to  108,  and 
that  the  average  color  of  the  water  was  37.  The  maximum  color 
occurred  in  June.  From  that  time  until  the  latter  part  of  the  year 
the  color  steadilv  decreased.  In  December  and  Januarv  an  increase 
in  color  accompanied  the  rise  of  turbidity,  but  the  maximum  did  not 
exceed  43.  During  the  winter  when  the  streams  were  frozen  the  color 
dropped  rapidly  and  remained  between  20  and  30  for  several  months. 

The  figures  given  in  the  tables  all  refer  to  the  apparent  color  of  the 
water,  but  the  removal  of  the  suspended  matter  by  filtering  through 
coarse  filter  paper  did  not  ordinarily  reduce  the  color  by  more  than 
10  or  15  per  cent.  Filtration  through  a  Berkfeld  filter,  however, 
removed  approximately  one-third  of  the  color,  indicating  that  a  con- 
siderable part  of  it  was  due  to  organic  matter  in  an  extremely  fine 
state  of  division.  A  second  filtration  through  a  Berkfeld  filter  did 
not  show  a  subsequent  removal  of  color  to  any  extent.  It  may  he 
sai<l,  therefore,  that  approximately  two-thirds  of  the  color  was  due 
to  dissolved  organic  matter  and  that  the  balance  was  due  to  organic 
matter  in  a  colloidal  or  finely  divided  state  of  suspension. 

The  source  of  the  color  is  to  l>e  sought  chiefly  in  the  swampy  areas 
lying  in  the  upper  portions  of  the  basin,  where  leaves,  roots,  twigs, 
the  bark  of  fallen  logs,  and  vegetable  mold  are  continually  being 
leached  by  the  standing  water.     ^Vfter  a  period  of  storage  in  these 
swamj)y  area.s,  these  leachings  arc  washed  into  the  streams  at  times 
of  rain  and  add  their  quota  to  the  color  of  the  water.     It  will  be 
noticed  that  the  maximum  color  occurs  in  the  spring,  after  the  snow 
and  ice  have  disappeared  and  the  swamps  have  discharged  their  con- 
tents into  the  rivers.     As  the  brooks  dry  up  in  summer,  the  amount 
of  coloring  matter  contributed  by  them  decreases,  and  the  color  of 
th(»  river  water  falls.     There  is  a  secondary  maximum  in  the  fall  or 
early  winter  due  to  the  autumnal  rains;  but  during  the  fall  of  1903, 
which   was   exceptionally   dr}-,    this   maximum   was  inconspicuous, 
although  there  was  a  slight  increase  in  color  early  in  September. 
During  the  winter  the  river  and  small  tributary  streams  freeze,  and 
the  amount  of  water  which  the  latter  contribute  decreases  very  greatly 
and   sometimes  ceases    entirely,   the  streams   meantime   being  fed 
largely  by  ground  water.     The  result  of  this  is  that  in  the  winter  the 
color  of  the  wate^  reaches  its  lowest  point. 
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It  has  been  thought  by  many  that  some  of  the  color  snowTi  by  the 
water  of  the  river  in  early  summer  may  be  attributed  to. the  logs 
which  are  floated  down  the  river,  the  bark  obtaining  its  initial  extrac- 
tion during  the  eariy  mcmths  of  the  year.  In  order  to  determine  to 
what  extent  this  was  a  factor,  some  experiments  were  made  in  a 
laboratory  temporarily  installed  at  Wat^rville  by  Dr.  Ernest  C. 
Levy.  Samples  of  bark  from  logs  recently  cut  were  put  into  jars 
with  1,500  c.  c.  of  colorless  spring  water.  These  were  allowed  to 
stand  and  the  colors  were  read  at  the  end  of  five  days  and  again  at 
the  end  of  twenty-five  days.  In  each  sample  the  bark  was  attached 
to  the  wood.     The  following  figures  show  the  results  obtained: 

Effect  of  harJc  on  color  of  water. 
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From  the  above  figures  it  will  be  seen  that  cedar  and  hemlock  are 
the  most  active  of  the  fir  trees  of  Maine  in  giving  color  to  water.  In 
found  numbers,  it  may  be  said  that  1  square  foot  of  bark  will  increase 
the  color  of  1,100  gallons  of  water  by  one  unit  of  the  ordinary  scale 
of  measurement  after  an  exposure  of  one  month.  The  ordinary  log 
of  the  Kennebec  River  drives  has  about  70  square  feet  of  bark  sur- 
face. Therefore  one  log  would  increase  the  color  of  77,000  gallons 
of  water  one  unit  after  standing  in  it  for  about  a  month.  Further 
calculations  show  that  1,000  feet  B.  M.  of  lumber  will  increase  the 
color  of  616,000  gallons  of  water  about  one  unit  during  the  same  time. 
Inasmuch  as  the  average  flow  of  Kennebec  River  is  about  3,500,000,000 
^ons  per  day,  it  would  recjuire  50,000  logs  a  day  to  increase  the 
M)lor  of  the  river  water  by  one  point.  This  is  four  or  five  times  the 
lumber  of  logs  floated  per  day  from  April  to  July.  Therefore  it  will 
w  seen  that  this  factor  is  entirely  negligible  in  the  consideration  of 
he  color  of  the  Kennebec  water.  If,  however,  the  logs  stand  in  the 
^ater  of  swamps  for  more  than  this  length  of  time,  there  is  a  chance 
hat  they  might  give  a  slight  color  to  the  river  water. 
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ODOR. 

• 

The  water  of  the  Keniiel)ec  River  has  at  all  times  a  swampy  or 
peaty  odor  and  taste,  usually  described  by  the  term  *  vegetable:' 
but  during  the  spring,  when  the  color  of  the  water  is  high,  the  odor 
becomes  more  distinct.  It  is  due  in  great  measure  to  the  same 
organic  compounds  which  give  to  the  water  its  color,  and  represents 
the  effect  of  the  natural  leaching  of  the  decaying  organic  matter  in 
the  various  swamps  scattered  over  the  drainage  area. 

In  addition  to  this  natural  swampy  taste,  the  water  of  the  river  at 
certain  points  below  the  centers  of  industry'  has  at  times  a  very 
marked  taste,  due  to  the  discharge  of  sewage  and  manufacturing 
wastes  into  the  stream.  This  is  further  discussed  under  the  heading 
^' Pollution ^^  (pp.  194-195). 

During  the  period  covered  by  the  analyses  no  odors  due  to  alg« 
or  other  microscopic  organisms  were  observed. 

RESULTS  OF  EXAMINATIONS. 

Rcftultg  of  ixiimination  of  Kennehfc  River  vxder  above  Watervilh . 
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Is  cf  examination  of  Kennebec  River  water  at  intake  of  Augusta  waterworks. 
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4- 
4- 
4- 

4- 
4- 
4- 

4- 
4- 
+ 
4- 
4- 

4- 
4- 

+ 
4- 
4- 
4- 
4- 
+ 
+ 
4- 
4- 

4- 
+ 

4- 

4- 

4- 

30O    .. 

4- 

230  ,.. 
260    .. 
365    .. 

4- 

4- 

4- 

380    .. 

4- 

260  !.. 

235  ; 

410 

(ilO 

235 

315 

420 

345 

540 

585 

615 

370 

590 

830  ; 

605  ' 

735 

720 

480  > 

405  1 

455  ! 

+ 

4- 

' 

•       -       .  .  •  •  . 



! 

1 

1 

ing  poal-  1 

3 

36 

2v3w 

451  1.. 

1 
j 

5 

:« 

80 

82 

1 

1 

table  odor;  w— woodv  odor  (due  to  paper-mill  wastes);  g<»grassy  odor.  The  intensity 
is  indicated  by  the  following  scale:  1,  Very  faint— an  odor  that  would  not  ordinarily  I>e 
the  average  consumer,  but  that  could  bi>  detected  in  the  laboratory  by  an  experienced 
,  faint— an  odor  that  the  consumer  might  detect  if  his  attention  were  called  to  it,  but  that 
>therwl8e  attract  attention;  3,  distinct— an  odor  that  would  !>«  readily  detected  and  that 
i  the  water  to  be  n«arded  with  disfavor;  4,  decided —an  odor  that  would  force  itself  on 
>n  and  might  malce  tne  water  unpalatable;  5.  very  strong— an  odor  of  such  intensity  that 
rould  be  absolutely  unfit  to  drint,  a  term  to  l)e  used  only  in  extreme  cases. 
Q  indicates  the  presence  and  minus  sign  the  absence  of  the  organism. 
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QCALTnr  OF   KESSEBBC   UTEI   WATER. 


iUstmiU^ 


OCTOBER. 


I%v 


ftr. 


Barillas  ooli. 


04or.« 


iBiuM 


lnQ.lc.c.  In  Ic.c.   IqI 


Pmu. 
mam 


Pmu , 


A. 
I. 

* 

«*. 

U. 

t . 

H. 

ft. 
10. 
11. 
12. 
13. 
H. 
15. 
16. 
17. 
U». 
19. 

ao. 

21. 
22. 
21. 
24. 
26. 
26. 
27. 
28. 
29. 

:)l. 


Aveni«R 

r(*r  cent  giving  pool' 


9 
2 
$ 
6 
« 
4 
6 
5 
5 
5 
4 
6 
< 
5 
8 
7 
4 
6 
6 
6 
6 
7 
5 
4 
5 
6 
5 
5 
5 
4 

a 


2B 
» 
2B 
28 


31 

a 

31 
2» 

3D 
3D 
3D 
2» 
28 
28 
29 
3D 
27 
28 
30 
30 
30 


2r3«- 

IrJw 


lr2v 
IrSv 
IrSv 
irtw 
2rl 
1 


2t 

2t 

2t 

2t 

2t 

2t 

2t 

2t 

2t1 

2rl 

2vi 

iTi 

2rl 

2t1 

2vl 

2v1 

2vl 

2vl 

2vl 

2vl 

2vl 


30       2v  Iw 


3U 


4U 
410 


34S 


945 
OD 


410 

780 

1.010 


+ 
+ 


+ 
+ 

+ 
+ 
+ 
+ 


725 
830 
830 
540 
410 
575 


^32 


tlveU>«t. 


—  + 

—  + 
+  + 

—  + 

—  + 

33  80 

I 


NOVEMBER.  1903. 


2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
1(1. 
17. 
IK. 
10. 
20. 
21. 
22. 
24. 
26. 
'M. 
•27. 
3H. 
29. 

:«. 


5 
5 
6 
5 

4 

6 

10 

10 

10 

12 

10 

9 

5 

6 

8 

8 

(i 

.) 

r> 

4 
5 


Avora»' 

Por colli  giving  p<>!il- 
tlvp  tout 


(> 
7 
4 


30  < 

2v  Iw 

30  < 

2vlw 

30 

2vlw 

29 

2\lw 

29 

2v  Iw 

29 

2vlw 

33  : 

2vlw 

32 

2vlw 

31  , 

2vlw 

31  ' 

2v2w 

32  : 

2v2w 

33 

2v2w 

31 

2v2w 

32 

2v2w 

:e 

2v2w 

:a 

2v2w 

:c 

2v2w 

:« 

2v2w 

;« 

2v  2w 

:« 

2v2w 

:« 

2v2w 

33 

2v2w 

30   2v  2w 

32  

:«  


31   2v  2w 


725 
720 
700 
600 

475 
385 
570 
520 
580 
625 
590 
655 
695 
500 
360 
830 
175 
760 
650 
760 
830 
505 
860 
845 


(«) 
(o) 


024 


+ 


+ 

+ 

+ 

+ 
+ 


+ 


22 


56 


4 
+ 

+ 
4 

4 
4 
+ 
+ 

4- 
+ 

4- 
4- 
+ 
4- 


4- 
4- 


n  PlAtfifi  liqiieflod  b(>caiifio  of  poor  lot  of  gelatin. 
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Jfamcfcgg  JWpgr  tMrtfT  (H  iniake  of  An^Mn  wMfrvm^kB — OmiM. 
DECEMBER,  igOS. 


r- 


Turbid- 
ity. 


Part*  per 

mWUm. 

5 

3 

6 

6 

3 

3 

7 

4 

5 

3 

6 

10 

7 

5 

5 

8 

6 

6 

10 

12 

10 

ao 

25 

3D 

ao 

25 
22 
25 
25 
15 
15 


one 


12 


ngpoai- 


Color. 


Part*  per  ^ 
miUUm. 
32 
33 
33 
33 
31 
32 
30 
31 
33 
33 
33 
32 
15 
32 
32 
30 
33 
28 
28 
28 
28 
40 
35 
33 
34 
30 
30 
36 
37 
34 
34 


I  Bacteria 
meter. 


Bacillus  ooli. 


In  0.01 

CO. 


InO.l  c.c.  In  1  r.  c.    In  10c.  c. 


12 
12 


10 
8 

10 
6 
5 
8 


5 
5 
5 
5 
3 
10 
3 
3 
2 
3 
3 
3 
2 
3 
2 
2 
4^ 
3 
4 
2 
3 


fwi 


podl- 


2v2w 
2y2w 
2t2w 
2v2w 
2v2w 
2v2w 
2v2w 
2t2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2t2w 
2v2w 
2t2w 
2v2w 
2v2w 
2v2w 
2v2w 
2t2k2w 
2v2i2w 
2T2i2w 
2v2w 
2t2w 
2t2w 
2v2w 
2v2w 
2v2w 


2,165 
2,000 
2.200 
6,345 
3,330 
4.450 
4,560 


+ 
+ 


+ 

+ 
+ 
+ 
+ 


+ 
+ 

+ 
+ 


2,200 

4.400 

5,500 

5,250 

3,160 

5,600 

5,700 

5,600 

5,600 

4,600 

3,900 

5,900 

1,180 

7,750 

11,900 

21,500 

6,250 

6,600 

11,600 

35,700 

37,460 


32 


2v2w 


7,927 


+ 

+ 

+ 

+ 

-f 

+ 

+ 

4- 

+ 

— 

-»- 

+ 

+ 

-»- 

+ 

+ 

+ 

-»- 

+ 

-»- 

+ 

— 

+ 

+ 

-»- 

-f 

+ 

+ 

+ 

+ 

— 

+ 

+ 

-f 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-»- 

+ 

+ 

+ 

-»- 

+ 

45  i 


'8 


Its    i 


78 


JANUARY.  1904. 


40 
41 


42 
42 
42 
43 
42 
37 


40 
38 
37 
30 
38 
33 
32 
33 
32 
28 
27 
27 
28 
28 
27 
26 
23 
24 
27 
27 
28 


2v2g 
2v2g 


2v2g 
2v2g 
2v2g 
2v2g 
2v2g 
2v2g 


2\'2g 
2\'2g 
2v2g 
2\'2g 
2v2w 
2v2g 
2v2g 
2v2g 
2v2g 
2v2g 
2v2g 
2v2g 
2v2g 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 


30   2\'  2g 


283,500 
1,555 
11.700 
43,500 
51,000 
30.500 
30,500 
40,000 
41,000 
40.000 
56,500 
38,000 
20,500 
.17,000 
23,000 
9,000 
19.500 
10,000 
14.500 
12,000 
10,000 
9,000 
21,500 
15,000 
22,000 
20.000 
14,000 
18.500 
18,500 
24,500 
18.000 

32.750 


-f 
+ 

+ 


+ 
+ 


+ 
+ 
+ 
+ 
4- 
4- 


+ 
4- 
4- 
4- 
4- 
4- 


4- 
4- 


4- 
4- 
4- 
4- 

4- 


4- 


4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 


4 

4- 

4- 

4- 

4- 

4- 

4- 

4 

+ 


4- 
4- 
+ 
4- 


48 
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QUALITY   OF    KENNEBEC    RIVER    WATER. 


Results  of  fxamination  of  Kmnebec  River  water  at  intake  of  Augusta  tralmvorh—^m^i. 

FEBRUARY,  1904.0 


1. 

2. 

3. 

4. 

5. 

6. 

7. 
10. 
17. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 


Dftv 


i  Turbid- 
ity- 


Color. 


PartMper  Parts  per 
million,     million. 


Average 

Percent  giving  posi- 
tive test 


4 
8 
5 
6 
4 
4 
4 
4 
7 
4 
2 
2 
6 
3 
5 
5 


21 
22 
22 
18 
21 
22 
22 
22 
22 
26 
26 
22 
27 
23 
28 
25 


Bacteria 
meter. 


2v2w 
2v2w 
2\*2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 


23  ■     2v  2w 


17,500 
24,500 
29,000 
25,500 
28,500 
28,000 
20,000 
20,500 
19,000 
21,000 
23,000 
29,000 
21,500 
24,000 
25,000 
30,000 

24,466 


Bacillus  coli. 


In  0.01 
c.  c. 


InO.lc.c.  In  Ic. c.   InlOc.f, 


+ 


+ 


+ 


+ 

+ 
+ 


33 


40 


MARCH,  1904. 


1 

2 

3 

4 

5. 

ti. 

^ 

i . 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


3 

2 

10 

20 
27 
22 

2v2w 

% 

2v  2w 

2v  2w 

Average 

Percent  giving  posi- 
tive test 


3 

8 

4 

15 

15 

15 

12 

12 

15 

12 

12 

8 

10 


10 


29 
27  ' 
22  I 
25 
25  I 
27 
25 
25; 

27  ; 

31 

32 ; 

35 
31 

27  1 


3v 
2v 
2v 
2v 
2v 
2v 
2v 
2v 
2v 
2v 
2\' 
2v 
2v 


3w 
2w 
2w 
2w 
2w 
2w 
2w 
2w 
2w 
2w 
2w 
2w 
2w 


2\'2w 


24,500 
20,500 
20,000 
26,000 
22,000 
20,500 
20.000 

(ft) 

(ft) 

(ft) 

(ft) 
20,000 

(ft) 

24,000 
21,500 
19,  £00 

8,000 
22,000 

20,654 


+ 
+ 


44 


+ 
+ 

+ 

+ 


+ 


+ 
+ 


+ 
+ 
+ 


+ 


55 


S 


a  The  records  during  this  month  were  interrupted  by  the  illneas  of  the  collector. 
b  Platt's  liquefied. 
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mmary,  by  mtmthSf  of  results  of  examination  of  Kennebec  River  water  above  Water  ville 

and  at  Augusta. 


ABOVE  VVATERVILLE. 


Month. 


1903. 
ruary.. 

ch 

ii 


p 

r 

:u8t 

temher. 


Num- 
ber 
of 
sam- 
ples. 


Ttirbiditv  (parts 
per  million). 


Color  ^parts  per 
million). 


Mini- 
mum. 


Maxi-  i  Aver-    Mini- 
mum. I   age.     mum. 


Maxi-   Aver- 
miun. ;  age. 


Bacteria  per  cubic  cen- 
timeter (parts  per 
million). 


Mini- 
mum. 


2 
4 

4 
2 
6 
1 
7 
6 


60 

10 

5 

5 


2 
2 


60 

18 

6 

48 


10 
7 


60 

13 

6 

17 

20 

4 

4 


50 
28 
36 
56 


50 

45 

38 

106 


36  1 
38 

1 

58 
42 

50 
38 
37 
83 
40 
44 
39 


2.750 

3.500 

605 

4,400 

240 

660 

640 

1.100 

1,500 

15.000 

i45 

600 

185 

900 

^*o 


Maxi-   i  Aver-    » "g  fe 
mum.   I    age.     ^  :a  & 


3,125 
2.284 
500 
870 
6.300 
110 
315 
252 


8 

9 

7 

10 


14 
13 


1903. 

put 

temher.. 

■pber 

vember.. 
sember... 


1904. 

luanr 

>nMry... 
roh 


nmary  of  period 
4>r.  1,  1903,  to 
far.  21, 1904 


7 

30 
30 
25 
31 


29 
16 
16 


2 
2 
2 
4 

3 


2 
2 
2 


8  ' 
12 
30 


12 

8 

15 


48 


AUGUSTA. 


3 
3 
5 
7 
12 


5 


4 

10 


9 


15 


106  ! 


37 


29 

45 

36 

225 

475 

32 

45 

36 

230 

830 

27 

34 

30 

290 

1.040 

29 

33 

31 

175 

860 

15 

40 

32 

1.180 

37,450 

23 

42 

30 

1.555 

283.500 

18 

28 

23 

17,500 

30.000 

20 

35 

27 

8.000 

26.000 

145  I  283,500 


313 
451 
532 
624 
7.927 


32,750 
24.466 
20,654 


7.875 


14 
15 
13 
15 
17 


18 
16 
12 


13 


suits  of  examination  of  Messalonskee  Stream  at  pumping  statum  of  Maine   Water 

Company,  Water  ville. 

FEBRUARY,  1903. 


Day. 

Turbidity 

(parts  per 

million). 

Color 

(parts  per 

niillion). 

Bacteria 

per  cubic 

centimeter. 

Bf 

InO.lc.  c. 

— 

iclllus  coli 
Inlc.c. 

+ 
4- 

4- 
4- 
+ 

4- 

4- 

4- 
4- 
4- 
-4- 

4- 

4- 
4- 

4- 
+ 
+ 
+ 

a 

InlOc.  c. 

.370 

200 

230 

265 

360 

375 

278 

248 

1,370 

2.800 

1.100 

655 

500 

;i8.5 

430 
260 
770 
330 
440 
350 
370 
590 
''1.860 

4- 

+ 

3 

28 



""  +" 

4- 

4 

+ 
4- 

4- 

4. 

13 

28 

4- 

4. 

4- 

4- 
4- 
4- 
4- 

+ 

4 

4- 

4- 

4- 

4- 

4- 
4- 

1 
1 
0 
2 
4 
12 



28 
29 
28 
28 
30 
34 

4- 

4- 

Average 

.'» 

29 

G32 

i^ 

K2' 

Cent  givuig  positive  te^ 

95 

a  Plus  sign  indicates  the  pm.<Kmee-an(l  minuH  sign  tho  ab.senot*  of  thi.s  organism. 
ft  Average  of  seven  observations. 
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QUAUTY   OF    KENNEBEC   RIVEB   WATER. 


RmnlfM  of  exjominniion  of  Xesmdonskee  Stream  at  pumping  ttaiion  of  Maine  Watrr 

Company f  Water nlU — Continued. 


• 

MAI 

ICII,  1903. 

I>ay. 

TurbidHy  ' 
(part*  per , 

Color 
(p«rtaper 

B«cteiiA 
per  cubic 

Bncilliu  coli. 

, 

million). 

million). 

1 

In  0.1  CO. 

Inlc.c.  llnlOcc 

i 

1 

40 

28 

28,000! 

_ 

_ 

2 

8 

33 

10,000 

^__               1 

— 

- 

'/ 

5 
3 

33 
30 

3.900 
1,»5 

-1- 

+ 

+ 

4 

+ 

If 

4 

30 

020 

— 

-4- 

+ 

/ 

5  . 
45  ; 

28 
28 

730  , 
11,060  i 

^__ 

+ 

_ 

9 .• 

+ 

10 

8 

28 

7,300, 

— 

— 

- 

11 

75 

36 

25.500  1 

— 

— 

- 

12 

10 

28 

3,700  1 

— 

+ 

+ 

13 

6  1 

30 

1,700 

^^ 

0- 

+ 

14 

3 

33 

875 

— 

— 

- 

1« 

2 

32 

1,150 

+ 

4- 

+ 

17 

2 
4 
5 
3 
3 
4 
15 
2 
2 
4 

30 
33 
34 
28 
34 
33 
34 
32 
30 
30 

1.000 
950 
500 
770 
950 
950 

1,150 
745 
420 
435 

+ 

-*- 
+ 

+ 

+ 

IS 

— 

19.                      

+ 

20.                        

21 .                 

+ 

Zi.                  

+ 

24.             

+ 

2:1 

+ 

2»i 

+ 

27 

+ 

2X 

3 

30 

400 

— 

+ 

+ 

M) 

2 
1                 « 

28 
40 

240 
3,100 

— 

+ 

+ 

+ 

1                 12 

31 

4,138 

1 

lN«r  cent  iriviiifr  Dositive  teat 

23 

62 

9 

API 

UL,  1003. 

. 

I 

1 

2 

36 

500 

- 

+     ! 

+ 

'» 

1 
1 
4 

30 
30 
30 

410 
425 
445 

+ 

+ 

:\.              .         

+ 

4 

+ 

r. 

2 

30 

220 

— 

+     1 

+ 

1 

1 
4 

30 

28 

450 
480 

— 

+     ' 

+ 

+ 

«».              

5 

30 

1,325 

^^ 

4- 

+ 

10 

4 

30 

180 

— 

-»- 

+ 

11 

1                   2 

30 

164 

— 

- 

+ 

13 

'                   1 
1 

26 
28 

210 
97 

— 

-»- 

+ 

14 

+ 

15 

2 
1                   2 

28 
28 

265 
175 

+ 

+ 

— 

US 

+ 

17 

2 

30 

250 

— 

+ 

+ 

IN 

3 

28 

275 

+ 

+ 

+ 

20 

2 

28 

190 

— 

— 

— 

21 

2 

28 

170 

— 

+ 

+ 

22 

2 

28 

310 

— 

+ 

+ 

23 

1 

30 

410 

— 

— 

+ 

24 

2 

30 

375 

— 

+ 

+ 

2:. 

3 

28 

540 

+ 

+ 

+ 

27 

2 

26 

410 

+ 

+ 

2H 

1 

28 

880 

— 

+ 

+ 

'JM 

4 

32 

1,450 

— 

+ 

m 

3 
2 

28 

1.225 

— 

+ 

+ 

A  vprain* 

29 

4<i5 

- 

15 

73 

■■    tf 

^ 
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/*  examination  of  Me99alon9k€e  Stream  at  pumping  station  of  Maine  Water 

Company,  Waterville — Continued. 


Day. 


MAY.  190». 

Turbidity 

Color 

Bacteria 

(pAitsper 

(parts  per 

per  cubic 

million). 

million). 

centimeter. 

22 

32 

1.425 

2 

28 

3,100 

2 

28 

1,150 

4 

30 

2.900 

.  6 

28 

4,150 

4 

30 

2,000 

2 

30 

2,650 

15 

30 

2,800 

10 

30 

1,300 

8 

30 

1.350 

2 

30 

2.200 

2 

30 

925 

2 

28 

940 

5 

30 

1.200 

2 

30 

550 

8 

32 

1.000 

2 

24 

"20.000 

f) 

30 

720 

0 

28 

tiOO 

3 

34 

510 

2 

26 

475 

3 

28 

410 

2 

30 

685 

1 

30 

650 

Bacillus  coli. 


InO.lc.  c.   Inlc.  c.   In  10c.  c. 


+ 


+ 

-f 
+ 

+ 
4- 
-f 
+ 


-f 


4- 
+ 


+ 
+ 

+ 
+ 
+ 

+ 
4- 
+ 

+ 
+ 
-f 
4- 

+ 
4- 
-»- 
4- 
4- 


nng  positive  tMt. 


29 


2.237 


13 


71 


92 


JUNE,  1903. 


rag 


33 


positive  test . 


3.. "107 


2 

32 

*185 

— 



2 

30 

1.010 

— 

4- 

3 

28 

850 

+ 

4- 

6 

26 

MOO 

— 

4- 

4 

28 

830 

+ 

+ 

1 

28 

500 

4- 

5 

30 

1.750 

4- 

4- 

2 

30 

2,350 

4- 

4- 

3 

30 

2.900 

— 

4- 

2 

28 

1.600 

4- 

<^39 

f42 

<^  15,050 

4- 

4- 

26 

GO 

41,400 

4- 

4- 

8 

64 

5.500 

4- 

4 

3 

36 

3.  .500 

+ 

2 

34 

2.700 

+ 

-f 

2 

34 

970 

— 

+ 

2 

30 

1.250 

4- 

-t- 

2 

26 

810 

4- 

4- 

1 

26 

290 

4 

30 

1.250 

— 

+ 

2 

28 

960 

4- 

4- 

2 

•  30 

360 

4- 

4- 

2 

30 

410 
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+ 

3 

34 

290 

— 

4- 

5 

26 



3 

30 

170 

— 

— 

4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
+ 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
+ 
4- 
4- 


50 


85 


100 


•  Conaiclerable  amount  of  trasb  from  bridge  building  on  Western  avenue. 
b  Pump  not  running. 

•  Average  of  two  observationn. 
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HetuUs  of  eramimatiom  of  Me$mkmsitt  Stream  «f  pmmpimg  Jfcffon  of  Jiainf  Wahr 

Comp9K§.  WaUrtUU — «'«ititiiiiiPil. 


JULY.  MWL 


I>»T 


TvrtndItT        Color 


B*nllu»  coil. 


'.  InOulc.  c.    Inlc.  c.   InlOc.c. 


1 

3 

» 

3» 

— 

^ 

-^ 

2 

5 

» 

SIO 

— 

.- 

— 

3 

C 

» 

300 

— 

— 

-•- 

« 

« 

7h   .. 

— 

-.- 

-^ 

4.      ,.,,, 

3 
2 

3& 

2» 
310 

■^ 

— 

^ 

* 

-^ 

» 

10 

> 

3» 

— 

^ 

— ». 

10 

6 

a» 

2?0 

— 

■*■ 

—^ 

11 

« 

2» 

390 

- 

^ 

— 

U 

2 

-> 

230 

— 

-,- 

— 

H 

2 

> 

3S0 

— 

^ 

-.- 

15 

3 

21^ 

3» 

— 

— 

- 

16 

1 

28 

800 

^ 

^ 

*■ 

17 

3 

> 

«50 

— 

— 

*■ 

» 

2 

3fi 

280 

— 

-«- 

-*- 

21 

« 

% 

1.8S0 

^ 

- 

•^ 

22 

10 

2K 

3.850 

+ 

-♦- 

■^ 

2J 

3 

2» 

2.750 

-♦- 

+ 

*■ 

24 

tiO 

t» 

28.300 

■*■ 

+ 

+ 

25 

2» 

3.200 

— 

+ 

4- 

27 

4 

28 

tiO 

— 

+ 

J. 

28 

8 

28 

1.4S0 

— 

+ 

X 

2» 

4 

28 

1.600 

+ 

+ 

0. 

30 

2 

30 

950 

+ 

+ 

■*• 

31 

ing  ponti  v<*  tpst 

3 

26 

92S 

— 

+ 

t 

AvifTA 

« 

2» 

2.138    .. 

l'«r  cent  giv 

44 

92 

AT  or  ST. 

1903. 

3 

4 

26 
'28 

60 
775 

+ 

+ 

4 

+ 

.'i 

3 

26 

2.500 

+ 

+ 

+ 

*i 

4 

28 

600 

+ 

+ 

+ 

7 

.5 

26 
26 

760 
700 

j- 

+ 

+ 

H 

+ 

» 

28 

210 

— 

— 

+ 

11 

3 

28 

605 

— 

— 

- 

12 

4 

28 

650 

+ 

+ 

+ 

13 

3 

28 

1.000 

+ 

+ 

+ 

15 

2 

30 

i.aoo 

+ 

+ 

18 

22.500 
2.i50 

+ 

+ 

+ 

19 

3 

26 

+ 

20 

2 

28 

1.300 

«- 

+ 

+ 

21 

4 

26 

4,000 

—       1 

+ 

22 

3 

26 

2.000 

+ 

24 

2 

26 

220 

+ 

+        ! 

+ 

2*i 

3 

26 

350 

+ 

+ 

+ 

27 

2 

26 

700 

— 

+ 

+ 

2H 

2 

26 

3.060 

+ 

■  + 

+ 

2» 

2 

26 

500 

+ 

— 

+ 

:« 

gf... 

2 

26 

150 

+ 

+ 

A  v<*ra 

3 

27 

2  112 

1 
t. 

IVt  wnt  giv 

Tng  positi  v<'  t<'Mt 

ii'" 

m; 

91 

1 

1 
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ndu  of  fxaminatinn  of  Messalonskee  Stream  at  pumping  station  of  Maine  Water 

Cffmpany,  Waterville — Continued. 


SEPTEMBER.  190:{. 


Dav. 


Turbidity 
(parts  pc*r 
million). 


2 

2 
o 

1 
1 

2 
2 
1 


Color 

(parta  per 

million). 


26 
26 
24 
24 


Bacteria 
per  cubic  j-    — 
centimeter.  In  0. 1  c. 


Bacillus  coil. 


c.   Inlc.  c.  i  InlOc.  (• 


3 


26 
26 
26 
24 


1  i 


24 


Avei 
«nt  giving  positive  test. 


25 


325 

— 

-I- 

+ 

556 

— 
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+ 

685 

— 

+• 

+ 

— 

— 

+ 

130 

-f 

-f- 

+ 

130 

+ 

-f 

+ 

300 

+ 

+ 

+ 

470 

+ 

+ 

+ 

415 

— 

-f 

1    + 

200 

__ 

— 

1       ,^_ 

175 

— 

+ 

+ 

400 

_ 

+ 

1    +  . 

355 

+ 

4- 

i    + 

360 

+ 

4 

+ 

385 

— 

— 

— 

250 

— 

— 

1 

342 

1 
.1 

37 


H} 


M8 


CHEMICAL  CONSTITUENTS. 

^he  water  of  Kennebec  River  at  all  points  above  the  Augusta  dam 
Joft.  In  fact,  all  of  its  chemical  constituents  are  extremely  low. 
is  is  to  be  expected  from  the  general  character  of  the  ])asin,  which 
itains  no  beds  of  limestone  and 
'  deposits  of  clay  or  minerals 
dily  soluble  in  water, 
["he  results  of  the  chemical  anal- 
s  of  the  Kennebec  water  at 
terville  and  Augusta  are  given  in 
tables  on  pages  182-183.  These 
ilts  show  that  at  Waterville  the 
i\  solids  in  the  water  seldom 
eeded  50  parts  per  million.  Of 
i  amount  about  20  parts  per 
lion  represented  hardness  made 
of  carbonates  and  sulphates  iu 
rly  equal  proportions.  The  alka- 
ty  varied  from  8  to  12  and  the 
rustants  from  7  to  9  parts  per 
lion.  The  amount  of  iron  was 
her  small. 

Lbove  the  Edwards  Company's 
n  at  Augusta  the  amount  of  chlorine  iu  the  water  is  low  at  all 
nts,  but  it  is  less  at  the  upper  end  than  iu  the  lower  reaches  of 
stream.  This  is  chiefly  because  of  the  pollution  of  the  river, 
ich  increases  downstream,  but  it  Ls  also  due  to  the  fact  that  the 
•mal  chlorine  of  the  drainage  basin  becomes  greater  as  the  seacoast 
pproached. 


Fig.    11. 


Diagram    showing  nw  of    nortiiHl 
chlorino  isochlors. 
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QUALITY   OF    KENNEBEC   BITEB   WATER. 


The  studies  of  the  nonnal  distribution  of  chlorine  in  (he  waters 
the  State  made  by  D.  D.  Jackson"  show  that  the  isochlor  of  0.7  pi 
per  million  passes  through  the  geographic  center  of  the  KeiineJ 
basin  and  that  the  normal  chlorine  varies  from  0.4  part  per  million 
the  upper  end  of  the  stream  to  6.0  parts  per  million  at  the  mou 
Between  these  two  points  the  normal  chlorine  gradually  increases. 

It  must  not  be  assumed,  however,  that  the  normal  chlorine  of  t 
river  at  any  particular  point  is  the  same  as  that  shown  by  the  isoch 
which  passes  through  that  point.  It  is  shown  rather  by  the  isoch 
which  passes  through  the  ge<^aphic  center  of  the  basin  mbove 
Thus  the  diagram  shown  in  fig.  1 1  represents  an  imaginary  drains 
basin  divided  into  portions  of  equivalent  area  (A,  B,  C.  and  D\  a 
gives  the  isochlors.  The  figures  which  truly  represent  the  nom 
chlorine  of  the  river  water  at  the  points  a,  h,  c,  and  d  are  not  1.5,  2 
3.5,  and  4.5,  as  might  at  first  be  thought  from  an  inspection  of  t 
isochlors,  but  at  a  the  normal  chlorine  is  1,0,  the  result  obtained 
integrating  all  the  normals  for  the  subdivision  A  above  it;  at  c  t 
normal  is  1..5,  the  result  obtained  by  integrating  the  normals  for  t 
regions  A  and  B;  and  so  on,  until  at  d,  the  mouth  of  the  stream,  t 
normal  chlorine  is  found  to  be  2.5  parts  per  million  instead  of  5.0, 
would  be  obtained  if  the  reading  were  taken  directly  from  the  isochl 
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QUALITY   OF    KENNEBEC   RIVEB   WATEB. 


I 


On  this  basis  the  following  approximate  figures  have  been  obtained 
for  the  normal  chlorine  of  the  Kennebec  River  water  at  various 
points,  and  side  by  side  with  these  is  given  the  normal  chlorine  for 
the  local  water  sources  at  the  same  points. 

Normal  chlorine  in  Kennebec  River  batin. 
[Parts  per  million.] 


Place. 


Solon 

Skowhegan 
WatervUle. 
Augusta . . . 
Richmond . 


Taken  Ca>«^««*^ 

from  ^^"^  ^**^ 

nearest  ^^^P^ 

isochlor.  ,     '"*** 


0.6 
.76 
1.0 
2.0 

ao 


basin. 


a 


The  absence  of  mineral  matter  makes  the  Kennebec  water  excel 
lent  for  use  in  boilers  and  in  connection  with  paper  making  an« 
many  other  industries  where  chemicals  are  used.  The  low  alki 
Unity,  however,  is  something  of  a  disadvantage  in  purifying  th 
water  ])y  the  mechanical  system  of  filtration,  in  which  alum  is  em 
ployed  as  a  coagulant,  as  it  necessitates  the  occasional  use  of  soda. 

The  suspended  matter  in  the  Kennebec  water  was  largely  organi< 
except  after  heavy  rains,  when,  as  already  pointed  out,  it  was  coi 
posed  chiefly  of  river  silt.     The  amount  of  dissolved  organic  mattes-^ 
corresponds  well  with  that  usually  found  in  waters  of  similar  color. 

No  analyses  of  the  water  were  made  at  points  above  all  sources  cz^i 
pollution,  but  the  analyses  made  at  Waterville,  above  which  tlm^ 
amount  of  pollution  is  comparatively  small,  represent  a  near  ap^^ 
proach  to  natural  conditions.     The  free  ammonia  was  very  low,  indi- 
cating that  decomposition  of  organic  matter  was  inactive;  the  amounts 
of  nitrogen  as  nitrites  and  nitrates  were  also  very  small. 

MICROSCOPIC  ORGANISMS. 

The  numbers  of  microscopic  organisms  in  the  river  water  were 
found  to  be  very  small,  although  they  were  higher  than  in  many 
other  streams.     These  higher  numbers  may  have  been  due  to  the 
fact  that  the  basin  contains  so  many  lakes,  in  which  these  organisms 
find    favorable    conditions    for    development.     The    results    of   the 
microscopical  examinations  are  given  in  the  accompanying  tables. 
The   amorphous   matter  varied   considerably  at  different   times,  as 
described  under  the  heading   'Turbidity"  (p.  169).    It  consisted  very 
largely  of  broken-down  organic  matter,  in  which  vegetable  filaments 
and  fragments  of  wood  fiber  were  conspicuous.     This  woody  fibrous 
matter  was  much  more  abundant  at  Augusta  than  at  Waterville, 
probably  on  account  of  the  waste  products  from  the  Hollingsworth 

Whitney  paper  mill  at  Winslow. 
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ilirroicopic  orqanuvM  in  sampUtt  of  water  from  Kennebec  River  collected  at  Waterville, 

190.1. 

[StandArd  units  per  cubic  C(*ntiiu(*t«*r.] 


Oi^nisiu. 

Januar}'  19. 
Ifi 

March  12. 

10 : 

April 

IX. 

1 

15 

May 

2:?. 

10 

25 

15 

5 

Juno  23. 

August 

17. 

Synedra 

Asterionella 

TaWlaria 

Diatoma 

40 
56' 

Heloaira 

Cvclotella 

15 

1 



uosterium 

Soenedesmufl 

5 

5; 

25 

40 
10 

55' 

■    - 

10 

Cladothrix 

Anthopbysa 

^ctinoDhrva 

28 

12 

15 
09 

is' 

136 
?5 

--•'V|«U  ^J^...    .......... 

HastigooeTca 

40 

235 
00 

44 

3U0 

95 
40 

Total  organismn . . . 
^nion>hou8  matter 

76 
3.000 

112 
800  , 

170 

r>5 

'PSetabte  fiber 

8 

^^roseopie  organisnu  in  sample  of  water  from   Kennebec  River  collected  at  ititake  of 

Augusta  waterworks,  190S--^. 

[Standard  units  p»r  cubic  oentimpter.  | 


Organism. 


*toniacow: 
AsterioneUa 
Cj'dotella.. 


Navicula 

Synedra 

Tabellaria 

Meloaira 

Stephanodiflcns . 
^ioropbyoeie: 

Staixrogenia 

Drapanialdia... 
Cloaterium 

Dictyosptaieripm 

Protococciui  -'. . . 

ScenedosmuB — 
S'anophsrcese: 

ILicrocyBtis 

Oscillaria 

Coelosphaerium. . 

Clathrocystis 


ocysi 

'"unst  and  scnlKomycetes: 
Crcnothrix. 


Leptothrix 

t^tozoa: 

Olenodinium 

Dlnobryon 

ParamsKium 

Anthophysa 

Chlamy  domonas . 

Trachelomonaa . . 

Syniira 

Cotilera: 

Anurwa 


Total  organisms  a 

morphous  matter  & 

e^etable  and  woody  fiber. . 


August.  19a{. 
25.  31. 


September,  1903. 


Octolwr,  1903. 


8. 


5 
5 
5 
5 
10 


10 
40 


25 


40 


10 
25 
20 


14. 


21. 


(). 


13. 


19.      i      20. 


10 


15 

is" 


15 
15 


25 
40 
20 


(i5 


25 


35  1 


10 


225 
"26 


5 
26' 


25 


35 
40* 


10 


25 
25 


15 


40 
25' 


25    . 
25    . 


25  '. 


35 


50 


l(->5 


55 


40  I. 

I 

70'; 


105 


.1. 


25 
95" 


25 
10 


10 


25 


200 

375 

65 


90 

100 

55 


240 
»i5 

•15 


til  5 
•125 


200 
500 

a) 


145 
185 


:wo 

400 


10 
26 
16' 


40 


50 


110 


20 
46' 


300 
1,005 


a  Average,  224. 


*  Avorugt",  34<i. 


10 
40 

m 


ii) 


240 
075 
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Microscopic  organisms  in  samples  of  water  from  Kennebec  River  collected  at  intakt  oj 

Augusts  waterworks,  1903-4 — Continued. 


Organism. 

Nov 

ember,  1 

»• 



1 
1903. 

l(i. 
10  > 

December,  1 

1.     '[      7.    " 

10  

903. 

Febru- 
January,  1904. !   sry. 
1   1«M. 

21. 
10 

12. 

26.      '     17. 

Diatomaccse: 

Asterionelia 

10 

15 

25            5 

Navicula 

10 

Synedra 

10 

250 

10 



,5 

'          10 

1 

5  i          5 

Tahollaria 

Melosira 

20 

' 

.     i" 

5   

Meridlon 

•  •  .          -  .  •  ' 

5 

Cyanophycese: 

Microcystis 

105 

40 
50 

>                      1 

Fungi  and  schizomycetes: 
Loptothrix 

Protozoa: 

Anthophysa 

25 
40 

1 

145 

50 

30  ' 

tiO 

615 

Actinopfajrys 

Cryptomonas 

40 

io':;::;:;: 

25    

10 

Total  organisms  o 

Amorphous  matter  *> 

140 
415 

385 
500 

85  < 
375 

1 

105 
270 

70 
210 

50| 
180  ' 

1 

85 
120 

eO            iHb 

»y>         170 

a  Average,  224. 


b  Average,  346. 


BACTERIA. 


The  number  of  bacteria  in  the  water  of  Kennebec  River  at  Water- 
ville  varied  during  the  course  of  the  observations  from  110  to  15,000 
per  cubic  centimeter.  In  general,  the  high  figures  were  found  at 
times  of  large  stream  flow.  Not  enough  analyses  were  made  to  give 
a  fair  annual  average. 

No  attempt  was  made  to  determine  the  prevailing  species  of  bac- 
teria in  the  water,  but  many  presumptive  tests  were  made  to  show 
the  presence  of  BaciUus  coli.  Laboratory  experiments  at  Waterville 
showed  that  under  the  local  conditions  this  test*  gave  a  vnfry  fair  indi- 
cation of  the  actual  presence  of  this  organism,  a  result  which  is  not 
everywhere  obtained.  Positive  indications  of  the  presence  of  B,  coli 
were  shown  in  94  per  cent  of  the  10  c.  c.  samples  tested  at  Waterville. 
81  per  cent  in  the  1  c.  c.  samples,  and  30  per  cent  in  tho^e  of  0.1  c.  c. 
The  results  of  these  observations  are  given  in  the  tables  on  pages  172- 
177. 

EFFECT   OF  TIDES  ON  QUAIilTY   OF  THE  WATER   BEIjOW 

AUGUSTA. 

The  lower  part  of  Kennebec  River  may  be  considered  a  narrow  tidal 
estuary,  in  which  the  tide  ebbs  and  flows  to  the  foot  of  the  Edwards 
Company's  dam  at  Augusta.  Under  ordinary  conditions  of  stream 
flow  the  water  is  fresh  nearly  to  the  mouth  of  the  river,  but  at  times 
brackish  water  extends  nearly  to  Augusta.  Yet  the  public  water 
supply  of  Richmond  is  obtained  from  the  river. 

Few  analyses  of  the  river  water  at  points  below  Augusta  have  been 
made,  but  one  series  of  analyses  made  at  Richmond  through  a  course 
of  tides  server  well  to  illustrate  the  variations  which  take  place  in 
the  chlorine  content  of  the  water  at  different  stages  of  the  tide. 
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December  9,  1903,  the  flow  of  the  river  at  Winslow  was  1,351  second- 
feet,  which  is  extremely  low.  Samples  were  collected  at  the  surface 
and  at  the  bottom  of  the  river  opposite  the  Richmond  steamboat 
wharf  and  tested  for  chlorine.  The  elevation  of  the  water  surface 
.was  also  read  from  the  gage  of  the  United  States  Coast  and  Greodetic 
Survey  on  the  steamboat  wharf.  The  results  of  these  analyses  are 
given  in  the  subjoined  table,  and  are  also  shown  by  fig.  12.  From  this 
diagram  it  will  be  seen  that  the  chlorine  in  the  -water  varied  from  50 


Fio.  12.— FluctuationB  of  chlorine  in  Kennelxxj  River  wat<*r  at  Kichmonii,  December  9,  1903. 

to  870  parts  per  million  between  low  and  high  tide.  As  a  water  tastes 
brackish  when  the  amount  of  chlorine  exceeds  150  parts  per  million,  it 
will  be  seen  that  the  river  water  and  consequently  the  public  water 
supply  of  Richmond  on  the  date  mentioned  was  noticeably  brackish 
for  about  two-thirds  of  the  time.  The  diagram  also  shows  that  the 
time  of  minimum  saltness  occurred  just  after  low  tide,  and  the  time 
of  maximum  saltness  just  after  high  tide.  It  is  interesting  to  observe 
further  that  there  was  a  conspicuous  under  run  of  sea  water  on  the 
3697— IBB  198—07 13 
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flood  tide;  thus  when  the  tide  was  running  in,  the  water  at  the  bottom 
of  the  river  was  Salter  that  at  the  surface.  This  is  a  phenomenon 
common  to  all  tidal  estuaries. 

On  February  5, 1904,  two  samples  of  water  were  collected  from  the 
river  at  4.30  p.  m.,  when  the  tide  was  running  in.  The  surface  water 
contained  136  parts  of  chlorine  per  million,  and  the  water  at  the 
bottom  contained  194  parts  per  million.  To  judge  from  the  stream 
flow  between  December  9,  1903,  and  February  5,  1904,  there  is  good 
reason  to  believe  that  throughout  the  winter  the  public  water  supply 
at  Richmond  was  more  or  less  brackish. 

Chlorine  in  water  of  Kennebec  River  ^  elevation  of  water  tvrface^  and  direction  of  current  at 

Richtnondf  Me.^  December  9, 1903. 


Hour. 

Chlorine  (parts 
Tpce  million). 

Oaim 
heigit 
(feet).. 

Direction 
current. 

Burlaoe. 

Bottom. 

6  a.  m 

610 

Downstream 

7  a.  m 

510 

Do. 

8  a.  m 

480 

420 

Do. 

8.30  a.  m ' 

2^16 

Do. 

9  a.  m 

1             240 

230 

Do. 

9.30  a.  m ' -  -  - 

1.16 

"•^'io* 
'-^"os" 

Do. 

10  a.  m 

110 

lao 

Do. 

10.30  a.  m ' 

11  a.  m 

1               SD 

80 

No  current. 

11.30  a.  m ' 

12  m 

JiO 

60 

• 

12.30  p.  m -  - ' 

L38 

Upstream. 

1  p.  m 

sa 

70 

1.5o  p.  m - 

Do. 

2  p.  m 

2.30  p.  m 

j           100 

05 

&36 

3p.  m 

3.30  p.  m 

250 

'      280 

Do. 

4.70 

4p.  m 

4L30  p.  m 

1            «> 

.610 

Do. 

6p.  Ill 

bjSfO  p.  m 

:          670 

740 

Do. 

&o6 

6p.  m 

6.16  p.  m 

830 

870 

Do. 

&40 

a  Read  on  gage  of  Unit^Hl  States  Coast  and  Ctoodetio  Survey. 


POLLUTION. 
SOURCE  AND  CHARACTER. 

The  general  pollution  of  the  Kennebec  River  water  at  various 
points  is  usually  measured  by  the  density  of  population  dwelUng  on 
the  drainage  area  above  those  points,  because  either  directly  or  indi- 
rectly the  waste  products  of  life  and  industry  are  washed  into  the 
river  and  carried  to  the  ocean.     Although  this  is  true,  the  greatest 
effect  on  the  quality  of  the  water  is  produced  by  that  part  of  the 
population    which    discharges    sewage    and    manufacturing    wastes 
directly  into  the  river  or  its  tributaries.     This  is  more  liable  to  be  the 
case  where  the  population  is  concentrated  in  villages  and  cities  than 
where  it  is  widely  scattered,  because  compact  settlements  are  more 
likely  to  be  provided  with  sewers,  which  discharge,  yrith  or  without 
purification,  into  some  watercourse.     The  division  pf  the  total  popu- 
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ttioQ  into  the  clasaes  "rural,"  "village,"  and  "urban"  furnishes  a 
onveaient  and,  on  the  whole,  satbfactoty  basis  for  estimating  its 
irobable  influence  on  the  water.  In  the  present  discussion  these 
laases  are  defined  as  follows:  Rural,  communities  having  fewer  than 
,000  inhabitants;  village,  communities  having  between  ],000  and 
1,000  inhabitants;  urban,  communities  having  more  than  4,000 
nhabitants. 

On  this  basis  the  population  per  square  mile  has  been  determined 
or  the  drainage  areas  of  the  principal  tributary  streams  of  the  Ken- 
tebec  and  at  various  points  along  the  main  stream.  The  results  are 
hown  in  the  following  table  and  in  fig.  13: 

Dntmagt  arta  and  population  of  Kemtebee  batin  at  rar'anu  points. 
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For  the  first  60  miles  of  its  course  the  river  is  practically  unpolluted. 
here  are  no  cities  or  important  \'illage9,  tlie  population  being  mainly 
I  lumber  camps  and  a  few  settlements  of  summer  visitors.  The 
ml  population  per  square  mile  is  ver^'  low.     Along  the  uudd\& 
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course  of  the  river  there  are  numerous  villages,  and  lower  down  ue 
the  cities  of  Skowh^an,  Watervilie,  Augusta,  and  Gardiner.  In  all 
there  are  on  the  Kennebec  drainage  area  1 15  cities,  towns,  and  villagee, 
with  population  as  follows: 

Population  tn  Ummt  in  Ktnnthec  botin. 


Popid-tion. 

ol"™m' 

1.000-2!  nw 
a.coo-s.floo 



2 

HI 

The  distribution  of  these  communities  OTOT  the  drainage  Am-* 
shown  in  fig.  14. 
The  greatest  amount  of  pollution  is  contributed  by  the  .cities 


McowioaaLake , 


Pia.  13.— Dlaerani 


towns  located  directly  on  the  river  and  its  main  tributaries.  These 
cities  are  Madison  Skowhegan,  Pittsfield,  Newport,  Watervilte, 
Augusta,  (lardiner,  and  Richmond,  and  all  of  them  discharge  ser- 
s^e  directly  into  the  stream.     At  the  Augusta  waterworks  hearing 


stimated  that  about  13,000  people  discharged  sewi^e  into 
■  above  the  intake.  The  ordinary  dry-weather  flow  of  the 
t  this  point  was  considered  as  0.25  second-foot  for  each  1,000 


p  ihowlng  piladpml  a( 


Df  pollution  In  Kennebec  Klve. 


xmtributing  sewage.  This  represents  a  substantial  dilution 
;e — enough  to  prevent  visible  nuisance.  It  does  not,  how- 
der  the  water  safe  for  drinking. 
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The  manufacturing  wastes  emptied  into  the  stream  at  various 
places  are  a  more  important  factor  in  the  general  pollution  of  the 
stream  than  are  the  city  sewers,  if  the  use  of  the  water  for  drinking 
purposes  is  disregarded.  Woolen  mills,  paper  mills,  and  various 
other  industries  are  located  at  the  developed  water  powers  and  many 
of  them  contribute  large  quantities  of  spent  liquors  of  a  highly  objec- 
tionable character.  Some  idea  as  to  the  quantity  of  these  discharged 
wastes  may  be  had  from  the  accompanying  table,  which,  however, 
includes  only  those  above  the  waterworks  intake  at  Augusta  and 
only  those  located  in  the  lai^est  cities  and  towns.  These  manufac- 
turing wastes  form  about  1  per  cent  of  the  flow  of  the  stream  at  low 
stages. 

The  two  most  important  sources  of  pollution  are  the  paper  mills  of 
the  Great  Northern  Paper  Company  at  Madison  and  those  of  the  Hol- 
lingsworth  &  Whitney  Company  at  Winslow,  both  of  which  discharge 
several  million  gallons  a  day  of  wash  water  and  spent  liquors.    At 
Madison  the  sulphite  process  is  used ;  the  Winslow  mills  use  both  the 
sulphite  and  the  ground-pulp  processes. 

In  the  sulphite  process  the  disintegration  of  the  wood  fiber  is  accom- 
plished by  the  use  of  the  acid  sulphites  of  calciimi  and  magnesiuiHi 
which  are  manufactured  by  burning  sulphur  and  carrying  the  fumes 
into  an  *'acid  tower,"  packed  with  crushed  lime  or  limestone,  wat^r 
being  allowed  to  trickle  down  as  the  fumes  ascend.     The  bisulphitr« 
solution  runs  out  at  the  bottom  of  the  tower  and  is  pumped  to  tb* 
digesters,  where  the  chipped  wood  to  be  treated  is  closely  packed- 
Digestion  under  high  pressure  is  continued  for  several  hours,  and  ttx^ 
contents  are  then  delivered  into  a  pit,  from  which  the  waste  liquo^ 
drains  away  to  the  river,  leaving  the  fiber  behind.     This  waste  liquo^ 
has  the  appearance  of  molasses,  but  is  much  thinner.     It  has  a  sul" 
phurous,  acrid,  woody  odor.     It  generally  contains  from  0.5  to  1  p^^ 
c^nt  of  sulphurous  acid  and  often  contains  10  to  15  per  cent  of  soli^^ 
matter,  a  part  of  which  is  fine  wood  fiber.     The  chemical  constituenti^ 
of  the  soluble  portion  of  this  spent  sulphite  liquor  are  extremely  com.-^ 
plex  and  are  not  well  known.     No  attempt  has  been  made  to  utili*^ 
the  li(|uor  or  to  purify  it  before  letting  it  run  into  the  river.     After  i*^ 
has  drained  away,  tlie  sulphite  pulp  is  carried  to  washers,  when  it  i^ 
washed  and  sifted  and  ultimately  worked  into  a  ''blanket,"  in  which 
condition  it  is  ready  for  paper  making.     The  washings  from  this  pulp 
contain  considerable  amounts  of  wood  fiber  and  of  course  some  of  the 
sulphite  licjuor.     The  wash  water  after  screening  is  allowed  to  run  into 
the  river.     At  Madison  between  5  and  6  tons  of  sulphur  are  biurned  a 
day  and  at  Winslow  about  8  tons;  the  amounts  of  lime  are  about  7 
or  8  tons  a  day  at  each  place.     Each  plant  discharges  from  lOOjPOf  to 
150,000  gallons  a  day  of  spent  sulphite  liquor  and  from  l,500,d00  to 
2.000,000  gallons  of  sulphite  wash  water.    At  the  HoUingsworth  & 
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plant  there  is  in  addition  about  3,000,000  gallons  a  day  of 
'ood  wash. 

1-wood  pulp  is  made  by  pressing  short  lengths  of  logs  against 
(tone  grinder  kept  wet  with  water.     The  pulp  thus  produced 

washed  and  screened  and  deposited  as  blankets.  The  wash 
ntains  a  large  amount  of  wood  fiber  and  extractive  matter, 
le  whole,  it  is  much  less  objectionable  than  the  sulphite  wash; 
on  to  the  wash  water  from  the  pulp  manufacture  there  is  a 
ible  quantity  of  wash  water  from  the  paper  machines;  this 
ains  more  or  less  wood  fiber.  Altogether,  about  ten  per  cent 
K)d  pulp  manufactured  may  be  considered  as  passing  off  into 
m  as  waste. 

rfield  the  soda  process  is  used.  In  this  process  the  wood  is 
jhips  and  digested  in  a  liquor,  which  consists  chiefly  of  caustic 
de  by  cooking  soda  ash  with  limestone.  The  spent  liquor 
3  process  is  subjected  to  a  recovery  treatment,  which  con- 
ivaporating  the  liquor  in  digesters  and  adding  lime.     As  a 

this  treatment  much  of  the  soda  can  be  used  over  again; 
3  produced  is  chiefly  calcium  carbonate.     During  the  process, 

about  12  per  cent  of  the  soda  is  lost.     The  pulp  from  the 

is  washed,  drained,  and  worked  into  the  usual  blanket  form. 

cotton  mills  there  is  comparatively  little  waste  of  an  objec- 
character,  although  small  amounts  of  the  spent  bleach  liquor 
i  to  the  stream.  At  the  gas  works  more  or  less  tar  and  oily 
re  discharged.  At  the  woolen  mills  the  waste  products  are 
>jectionable.  They  consist  of  the  spent  preparatory  liquor, 
Dtains  bichromate  of  potash,  lactic  acid,  spent  dyestuffs,  such 
od  and  various  aniline  dyes,  and  large  quantities  of  potash 
here  are  in  Waterville  a  few  ironworks  which  discharge  acid 

iving  on  Kennebec  River  deserves  important  mention  in  con- 
jrith  the  subject  of  pollution.  In  1903  the  logs  driven  on  the 
runted  to  nearly  150,000,000  feet  B.  M.  They  consist  chiefly 
J,  poplar,  and  pine,  cut  on  the  drainage  basins  of  Moosehead 
I  Dead  River.  The  run  usually  lasts  from  April  to  July,  and 
lis  time  from  100  to  500  men  are  constantly  employed  along 
m. 

EFFECTS  OF  POLLUTION. 

feet  of  pollution  of  the  river  at  Waterville  on  the  quality  of 
r  as  used  at  Augusta  was  studied  with  some  care  in  connec- 
.  the  appraisal  of  the  Augusta  waterw  orks.  It  was  a  common 
lOng  the  water  consumers  in  Augusta  that  they  could  taste  in 
water  the  paper-mill  waste  supposed  to  be  put  into  the  river 
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by  the  mills  at  Waterville.  As  there  were  various  sources  of  pollution 
at  Waterville,  no  attempt  was  made  to  discriminate  between  them  so 
far  as  they  affected  the  water  at  Augusta,  but  some  experiments  and 
calculations  were  made  to  show  the  relative  importance  of  the  Water- 
ville sewage  and  the  wastes  from  the  Hollingsworth  &  Whitney  Com- 
pany's plant. 

It  will  be  convenient  to  consider  the  effect  of  some  of  these  sources 
of  pollution  on  the  various  characteristics  of  the  water. 

EFFECT   ON    TUBBrorTY. 

That  the  paper-mill  discharges  at  Waterville  and  at  other  points  on 
the  river  influence  the  turbidity  of  the  water  at  Augusta  was  very 
evident  from  the  microscopic  examinations  of  the  sediments  in  the 
samples  collected  at  the  Edwards  Company's  dam.  These  were  found 
to  contain  an  abundance  of  woody  fiber,  which  evidently  came  from 
the  fme  pulp  that  had  escaped  through  the  screens  at  the  paper  milb. 
Fibers  of  linen  and  wool  were  also  discerned,  but  in  miuch  smaller 
numbers.  When  it  is  considered  that  about  10  per  cent  of  the  wood 
fiber  is  wasted  in  the  process  of  paper  making,  it  will  readily  be  under- 
stood that  the  ([uantity  of  waste  material  put  into  the  river  is  very 
great.  Much  of  this  fiber  forms  deposits  in  the  bottom  of  the  stream 
and  on  twdgs,  waterweeds,  etc.,  along  the  shore,  and  these  may  be  seen 
by  an  inspection  of  the  river.  At  times  of  high  water,  however,  the 
deposits  are  washea  away  and  carried  downstream  to  settle  again  at 
some  lower  point,  but  ultimately  to  reach  the  ocean. 

EFFECT   ON    COLOB. 

The  effect  of  tlie  sulphite  waste  on  the  color  of  the  river  water  L^ 
probably  small.  A  sample  of  it  taken  at  the  Hollingsworth  &  Whit- 
ney Company's  plant  had  a  color  of  320.  At  times  of  average  flow 
this  would  be  diluted  by  about  272  parts  of  water.  Therefore,  under 
average  conditions,  the  sulphite  wash  would  increase  the  color  of  the 
water  by  less  than  2  on  the  platinum  scale.  Under  the  most  severe 
conditions  of  minimum  flow,  however,  when  the  dilution  would  be 
onl}'  1  in  20,  this  effect  on  the  color  would  be  very  noticeable.  At 
such  times,  however,  the  works  are  often  shut  down  on  account  of 
lack  of  power,  so  that  these  extreme  conditions  of  pollution  would 
seldom  prevail. 

EFFECT   ON    ODOB. 

That  the  people  of  Augusta  were  correct  in  thinking  that  the  sul- 
pliite  wastes  from  the  Hollingsworth  &  Whitney  paper  mills  at  Wins- 
low  affected  the  taste  of  their  water  supply  was  demonstrated  by 
experiments  made  in  the  State  hygienic  laboratory  at  Augusta.    A 
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etmple  of  sulphite  waste  liquor  was  diluted  with  distilled  water  to 
arious  d^rees  to  ascertain  at  what  dilution  the  odor  of  the  waste 
»ecame  unnoticeable.  The  original  liquor  had  a  strong  odor  suggest- 
ve  of  wood  and  sulphurous  acid.  Its  color  was  320;  its  acidity  1,500 
>arts  per  million.  This  odor  was  still  marked  when  the  sample  was 
liluted  1  to  500y  and  it  could  be  detected  until  the  dilution  reached 
I  to  25,000,  which  was  placed  as  the  limit.  A  sample  of  wash  water 
from  the  grinder  lost  its  woody  odor  when  diluted  1  to  500. 

The  effect  of  the  discharge  of  sewage  in  Waterville  on  the  odor  of 
the  river  water  could  be  detected  for  several  miles  down  the  stream, 
but  after  a  time  the  odor  became  masked  by  the  stronger  odor  due  to 
the  sulphite  wastes. 


EFFECT   ON    CHEMICAL   CONSTITUENTS. 

The  effect  of  the  stream  pollution  on  the  chemical  quality  of  the 
river  water  between  Augusta  and  Waterville  is  noticeable  in  the 
analyses,  although  not  conspicuously  large.  The  average  amount  of 
chlorine  increased  from  0.7  to  1.06  parts  per  million;  the  alkalinity 
increased  from  about  10.0  to  15.0  parts.  Comparatively  few  chem- 
ical analyses  were  made  of  samples  collected  up  and  down  the  river 
on  the  saqie  date,  so  that  strict  comparisons  of  the  effect  of  pollution 
are  not  available. 

EFFECT   ON    BACTERIA. 

One  effect  of  the  discharge  of  sewage  at  Waterville  was  to  increase 
*x>nsiderably  the  numbers  of  bacteria  in  the  water.  This  was  clearly 
ihown  by  numerous  samples  collected  up  and  down  the  river  between 
Waterville  and  Augusta.  Two  series  of  bacterial  counts,  made  at 
ntervals  of  1  mile  between  Waterville  and  Augusta  on  November  23, 
903,  and  February  26,  1904,  were  especially  interesting.  The  first 
eries  was  taken  when  the  river  was  open ;  the  second  when  the  sur- 
ace  was  covered  with  ice.  The  results  obtained  are  shown  in  the 
3llowing  table: 

'arirria  per  cubic  centimeter  in  the  water  of  Kennebec  River  at  various  pointn  between 
Waterville  and  Augusta  before  and  after  the  river  teas  frozen. 


DUtADOR 

below  Water- 
ville aewer. 


!  Novem-        Feh- 
kier  23-24,  ruary  26- 
1903         27.  1904  I 
(river    j    (river 
open).    I  closed), 


Distance 
lielow  Water- 
ville sewer. 


I 


Novem-        Feb- 
lier  23-24.  ruary  26- 
1903         27.  1904 
(river    ,    (river 
open),    j  closed). 


MileM. 

Jiift  below.. 

1 

2 

3 

4 

5 

6 

7 

8 


30.000 
2,300 
4,200 
3. 660 
2.520 
2.040 
1.830 
l,6fi0 
1,420 


22.000 
20,000 
36.000 
40,000 
43.000 
28.000 
30.500 
29.000 
19.500 


Miles. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
al7. 


1,475 

1.645 

1.245 

1.130 

1.200 

910 

1.025 

875 

860 


25.000 
30.500 
20.000 
31,000 
31.000 
32.000 
38,000 
34.000 
25.000 


a  Augusta  Intake. 
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In  November,  the  river  being  open,  the  number  of  bacteria  gradually 
decreased  from  30,000  per  cubic  centimeter  immediately  below  the 
outlet  of  the  Waterville  sewer  to  860  at  the  intake  of  the  AugusU 
waterworks.     In  February,  on  the  contrary,  the  number  of  bacteria 
remained  substantially  the  eame  throughout  the  district,  being  22,000 
per  cubic  centimeter  at  a  point  just  below  the  Waterville  sewer  and 
25,000  at  the  Augusta  intake.     From  the  standpoint  of  the  self-puri- 
fication of  streams  these  figures  offer  an  interesting  comparison  and 
may  help  to  throw  some  light  on  the  fact,  often  noticed,  that  stream, 
pollution  appears  to  be  most  dangerous  to  water  supplies  during  th& 
winter  months.     The  summary  of  analyses  given  in  the  table  on  p.  177^ 
shows  that  with  the  freezing  over  of  the  river  there  was  a  rapid  dete — 

rioration  in  the  bacterial  condition  of  the  Augusta  water  supply 

The  approximate  average  numbers  of  bacteria  per  cubic  centimeter 
during  the  different  months  from  August,  1903,  to  March,  1904,  wer^ 
as  follows: 

Average  number  of  bacteria  per  nthic  centimeter  in  water  of  Kennebec  River^  Auguit   3 

190Sy  to  Marchi  1904: 

August 300 

September 450 

October 525 

November 625 

December 7, 900 

January 33,000 

February 25,000 

March 21 000 

The  effect  of  the  Waterville  sewage  on  the  quality  of  the  river 
water  was  also  convincingly  shown  by  the  presence  of  large  numbers 
of  Bacillus  coll  in  the  water  at  Augusta.  Dyring  the  eight  months 
from  August,  1903,  to  March,  1904,  72  per  cent  of  the  samples  tested 
with  10  c.  c.  of  water  gave  positive  tests  for  BaeUlua  eolij  62  per  cent 
with  1  c.  c,  and  36  per  cent  with  0.1  c.  c. 

Evidence  more  convincing  even  than  these  figures  that  the  water 
of  Kennebec  River  below  Waterville  is  "unfit  for  domestic  use  without 
purification  is  furnished  by  the  typhoid-fever  statistics  for  Augusta, 
which  are  <riven  below. 

TYPHOID  FKVER  KPIDEMIC  OF  10O2-8. 

INTRODUCTION. 

That  the  contamination  of  Messalonskee  and  Kennebec  rivers  was 
the  direct  cause  of  the  typhoid-fever  epidemics  which  occurred  in 
Waterville  and  Augusta  during  the  winter  of  1902-3  seems  to  have 
been  established  beyond  question.  The  following  accoimt  of  these 
epidemics  is  quoted  from  a  paper  presented  to  the  New  li'^inglitnii 
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Waterworks  Association  in  February,  1905,  by  George  C.  Whipple 
and  Dr.  E.  C.  Levy:« 

The  recent  appraisals  of  the  waterworks  of  Watervillo  and  Augusta,  Me.,  necessi- 
tated a  careful  study  of  the  typhoid-fever  epidemic  which  swept  through  the  Kenn<»- 
bec  Valley  during  the  winter  and  spring  of  1902-3.    At  the  time  when  this  epidemic 
occurred  the  plan  of  municipal  ownership  through  the  agency  of  "water  districts" 
had  heen  suggested  and  the  law  had  been  pronounced  constitutional  by  the  courts. 
The  bad  quality  of  the  water  supplied  to  these  communities  had  much  to  do  with  this 
demand  for  public  ownership,  and  the  outbreaks  of  typhoid  fever  naturally  hastened 
the  actions  which  had  been  contemplated.    The  epidemic  itself  presented  no  novel 
features  and  its  history  is  much  the  same  as  that  of  many  other  epidemics  of  typhoid 
fever  due  to  public  water  supplies.     Its  magnitude,  however,  makes  it  deserve  a 
place  among  the  important  epidemics  of  the  country.     *    *    * 

The  city  of  Waterville  and  the  neighboring  towns  of  Fairfield,  Winslow,  and  Ben- 
ton were,  at  the  time  of  the  epidemic,  supplied  by  the  Maine  Water  Company  with 
wiater  from  the  Messalonskee  Stream.    This  stream  has  a  waterahed  of  205  square 
miles  above  the  pumping  station  and  drains  a  chain  of  seven  large  lakes  which  have  a 
<^»inbined  water  surface  of  27.5  square  miles.     Upon  this  watershed  there  dwells  a 
population  of  something  over  5,000  persons,  or  about  27  per  square  mile.     The  upper 
portions  of  the  watershed  are  comparatively  unpolluted,  but  at  the  outlet  of  Messa- 
l^niskee  I^ke  is  the  town  of  Oakland,  which  has  a  population  of  approximately  2,000. 
-Vt  this  place,  which  is  only  7  miles  above  the  pumping  station  of  the  Maine  Water 
^^ompany  at  Waterville,  sewage  is  discharged  from  several  private  sewers.     Along  the 
stream  are  a  number  of  miUs,  the  most  important  of  which  are  the  Oakland  and  Cas- 
<^e  woolen  mills,  the  mills  of  the  Dunn  Edge  Tool  Company  and  the  Emerson  & 
Stevens  Company.     They  contribute  not  only  a  considerable  amount  of  fe<*al  matter, 
but  wool  washings,  dyestuffs,  and  other  kinds  of  manufacturing  wastes.     The  Messa- 
Jonskee  River  between  Oakland  and  Waterville  flows  rapidly  <luring  the  first  half  of 
its  course  and  then  somewhat  more  slowly  as  it  feels  the  effect  of  the  backwat(»r  of  the 
waterworks  dam.    The  time  required  for  the  water  to  flow  from  Oakland  to  Waterville 
is  often  only  a  few  hours.     The  Elaine  Water  Company  had  also  the  right  to  uwj  the 
water  of  the  Kennebec  River.     This  water  has  been  seldom  u.sed,  although  just  prior 
to  the  Epidemic  it  was  pumped  into  the  city  for  a  short  time  because  of  a  fire  which 
occurred  at  Colby  University.     During  the  dry  spell  of  last  autumn  (1904)  it  was  again 
used,  as  the  flow  of  the  Messalonskee  be<!ame  insufl^icient  to  op(»rate  the  pumps. 

As  might  be  naturally  expecte<i  from  the  surroundings,  the  water  at  the  pumping 
station  of  the  Maine  Water  Company  showed  decided  indications  of  pollution.  Under 
ordinary  conditions  the  water  was  light  colored  and  fairly  clear,  but  after  rains  it 
became  turbid  and  heavily  laden  with  bacteria.  At  all  times  the  intestinal  germ, 
Bacillus  coliy  was  present  in  large  numbers. 

Prior  to  1901  the  typhoid-fever  death  rate  in  Waterville  had  not  been  especially 
high.  During  1901  and  1902,  however,  the  rate  increased  to  more  than  80  per  100,000, 
but  it  was  not  until  the  autumn  of  1902  that  the  typhoid  situation  became  serious. 

The  city  of  Waterville  is  fairly  well  provided  with  sewers,  and  at  Waterville,  Wins- 
low,  and  Fairfield  there  are  a  number  of  mills  which  have  privies  directly  over  the 
stream. 

About  18  miles  below  Waterville  is  the  city  of  Augusta,  the  capital  of  the  State. 
Aug^usta  takes  its  water  supply  directly  from  the  Kennebec  River  at  a  point  just  above 
the  city,  near  the  Kennebec  dam.  Until  recently  the  works  were  owned  by  the 
Augusta  Water  Company.  The  river  water  was  pumped  to  a  reservoir,  but  was  first 
passed  through  an  old  Warren  filter,  one  of  the  first  of  its  kind  in  Amtjrica.  This  was  a 
filter  only  in  name  and  should  have  heen  more  properly  called  a  strainer.     Analyses 
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indicated  that  its  bacterial  efficiency  was  practically  nil.  As  would  be  naturally 
expected,  the  river  water  at  Augusta  was  found  to  be  pollutec}.  This  waa  shown  by 
the  analyses  which  were  made  daily  for  several  months,  but  it  was  even  more  stron^y 
demonstrated  by  the  typhoid-fever  statistics  of  the  city. 

The  water  of  the  Kennebec  River  just  below  WaterviUe  showed  at  all  times  evi- 
denc(»s  of  grofis  pollution.  During  its  flow  of  17  miles  to  Augusta  its  bacterial  quality 
appeared  to  improve  somewhat.  In  the  summer  this  improvement  was  much  morp 
noticeable  than  during  the  winter,  when  the  river  was  covered  with  ice.  Float 
experiments  whi(*h  were  made  indicated  that  the  time  required  for  water  to  flow 
from  one  pla<M^  to  the  other  was  about  three  days  at  times  when  the  discharge  of  tho 
stream  was  small .  At  times  of  flood  this  period  is  probably  not  much,  if  any,  more  thin 
twenty-four  houra. 

The  Augusta  Water  Company  also  controlled  and  used  a  spring  water  supply  known 
as  the  Devine  water.  In  some  houses  this  was  used  exclusively;  in  others  both  thid 
and  the  river  water  was  used.  The  quality  of  this  watc*r  was  poor,  but  better  than  that 
of  the  river. 

The  sewers  of  Augusta  discharge  into  the  river  and  there  are  several  mills  along  the 
shore  which  pollute  the  water. 

Th(^  town  of  Richmond,  15  mih^  below  Augusta,  also  takes  its  water  supply  frum  the 
KennelxH'  River.  The  conditions  there  are  such  that  the  main  current  of  the  stream 
flows  to  the  east  of  Swan  Island,  while  the  intake  of  the  waterworks  is  located  in  the 
west  channel.  The  river  at  Richmond  is  considerably  afTected  by  the  tides;  in  fact, 
the  town  water  is  at  times  brackish.  Thus,  while  the  town  uses  the  water  which 
receives  the  sewage  of  Augusta,  WaterviUe,  and  other  cities,  the  tidal  conditions  tend 
somewhat  to  lessen  the  effect  of  this  upstream  pollution,  although  they  increase  the 
danger  from  local  sources. 

GENERAL  ACCOUNT  OP  THE  TYPHOID-PBVBR  EPIDEMIC. 

The  typhoid-fever  epidemic  of  1902-3  began  about  the  middle  of  November,  1902. 
It  was  first  noticed  at  WaterviUe,  where  for  about  a  month  new  cases  were  reported  at 
the  rate  of  one  a  day.  On  Christmas  day  there  were  five  new  cases  and  during  the  next 
week  the  daily  number  of  cases  was  the  same.  Thirteen  were  reported  on  New  Year's 
day.  After  the  middle  of  January  the  number  of  new  cases  fell  ofif,  but  they  contin- 
ued to  l)e  reported  at  intervals  until  March.  In  Fairfield,  Winslow,  and  Benton 
typhoid  fever  occurred  at  the  same  time.  The  largest  number  of  cases  was  reported 
during  the  first  two  weeks  of  January.  These  four  conununities  had  the  same  water 
supply,  namely,  that  of  the  Messalonskee  River,  and  from  the  fust  it  was  evident  that 
this  was  the  cause  of  the  epidemic. 

As  the  sewage  of  these  typhoid-fever  stricken  communities  emptied  into  the  Kenne- 
bec River  and  as  the  water  of  this  river  furnished  the  supply  of  Augusta,  it  was  almo0t 
inevitable  that  the  epidemic  .sliould  extend  to  that  city  also,  and  thb  is  what  actually 
occurred.  During  the  latter  part  of  November  and  the  whole  of  December  new  cases 
of  t  yphoi<l  fever  occurred  daily  in  Augusta.  It  si^ems  probable  that  these  earlier  cases 
were  due  U)  the  Baine  source  of  infection  that  caused  the  epidemic  at  Waterville,  inas- 
much as  the  Messalonskee  River,  which  supplied  that  city,  dischaiges  into  the  Kenne- 
bec al)ov(?  Augusta.  It  was  not  until  al)out  two  w(.»eks  after  the  climax  of  the  Water- 
ville epidemic  that  the  serious  period  of  the  Augusta  epidemic  began.  During  the 
latter  part  of  December  and  tlmmghout  the  months  of  January  and  February  the  sew- 
age at  Waterville  must  have  been  infected  with  typhoid-fever  bacilli;  and,  making  due 
allowances  for  the  peri<xls  of  sickness,  transmission,  and  incubation,  this  time  corre- 
sponded with  th(»  duration  of  the*  epidemic  at  Augusta.  After  the  Waterville  epidemic 
had  ceased  and  sufficient  time  had  c^lapsed  for  the  patients  to  recover  the  epidemic 
at  Augusta  came  to  an  end. 
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?hmond,  which  is  only  a  small  village,  typhoid  fever  did  not  occur  until  the 
>f  January,  but  occasional  cases  appeared  during  the  next  two  or  three  months 
p  plainly  connected  with  the  epidemic  of  the  cities  above, 
ity  of  Gardiner  b  situated  between  Augusta  and  Richmond.  It  docs  not  take 
supply  from  the  Kennebec  River,  but  from  the  Cobbosseecontee  River.  This 
I  no  epidemic,  although  a  number  of  cabcs  of  typhoid  fever  occurre<l  there. 
;heBe  were  contracted  at  Augusta.    The  same  was  true  also  of  the  town  of  Hal- 

5  shows  chronologically  the  progress  of  this  epidemic,  together  with  certain 
Fhich  affected  it.  It  indicates  that  the  epidemics  in  the  different  communi- 
led  a  connecting  series  and  may  be  really  considered  as  one  epidemic,  inas- 

they  started  from  a  common  cause.     In  all  there  were  ay)out  612  cases  and  53 

•    •    • 

TYPHOID  FEVER  IN  WATERVILLE. 

GENERAL  ACCOUNT. 

dying  the  Waterville  epidemic  the  first  step  taken  was  to  secure  with  as  much 
r  as  possible  certain  information  in  regard  .to  each  case  of  typhoid  fever.  Printed 
*re  first  distributed  among  the  physicians,  who  were  requested  to  fill  them  out 
lish  any  other  important  facts  known  to  them  in  regard  to  each  case  of  typhoid 
lich  they  had  attended.    *    *    * 

waiting  for  the  return  of  these  blanks  from  the  physicians,  the  records  of  the 
ird  of  health  were  consulted.  As  fast  as  the  returns  were  rtx^eived  from  the 
US,  each  house  where  a  case  of  typhoid  fever  had  occurred  was  visitetl  >)y  an 
r,  who  examined  the  surroundings,  checked  up  the  data  recorde<l  upon  the 
ind  obtained  as  many  additional  data  as  possible.  He  also  secured  the  name  of 
on  furnishing  the  information,  in  case  it  became  necessary  to  call  witnesses  in 
id  finally  signed  the  completed  record.  Duplicate  copiers  of  the  blanks  were 
th  carbon  paper  and  one  of  each  placed  in  a  safe  to  guard  against  possible  loss. 
ilts  were  then  tabulated  for  study  and  in  some  instances  expressed  graphically. 
vere  also  collected  reganling  the  i)reviou8  history  of  typhoid  fever  in  the  city. 
data  were  obtained  from  Fairfield,  Winslow,  and  Btmton. 

typhoid  fever  tn  Watermlle,  Fairjieldy  Winslow,  and  Ben  Ion,  January  I.  J!*o^,  to 

August  /,  190.i. 


Month. 


Watflrvillo.;   Falrfinld.      Winslow.     l^mtoii.     ToImI. 


1902. 

2 

1 

4 

3 

3 

4 

13 

12 

r 

10 

7 

r 

20 

• 

t>4 

1903. 

89 
23 

11 

5 

al 

271 

1 
1 
1 

3 
5 
0 


25 
8 
3 
1 
1 

56 


1 
1 
2 
1 
1 
2 

14 


10 

7 

"i" 
1 

41 


4 

3 

3 

5 

15 

16 

12 

11 

27 

S5 


125 
38 
14 

7 
2 

371 
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yphoid  canvass  was  followed  by  a  complete  houBc-to-house  can  vatss  lhn)ugh- 
places  above  mentioned,  primarily  in  order  to  secure  data  in  regard  to  the 
but  also  to  obtain  information  as  to  the  distribution  of  typhoid  fever  among 
irent  claases  of  waters.  This  not  only  accomplished  its  inmiediate  object, 
to  light  a  number  of  additional  cases  of  typhoid  fever  which  the  physicians 
0  report,  some  of  which  might  be  classed  as  ''walking  cases."  No  case, 
IS  included  in  the  final  compilation  until  it  had  the  indorsement  of  the 
lysician. 

hou-8e'lo-house  canvass  in  WaUrvilU,  Me.,inth  reference  to  the  cJmracter  of  the 
water  supplies  and  the  number  of  cases  of  typhoid  fever . 


Water  supply  at  residence. 


Number  of .  ^"^1?^^°'  ■  ^SIJ^^^J 
typhoid        rate  per 


persons. 


cases. 


1,000. 


k) 

»r  Co.  and  no  other  supply 

»r  Co.  and  wefl  water 

»r  Co.  and  spring  water 

«r  Co.  and  cistern  water 

»r  Co.,  spring  water,  and  well  water 

;er  Co.  and  wen,  spring,  or  cistern  water. 

than  Maine  Water  Co 

'  only 

'  ana  spring  water 

•  and  cistern  water 

»r  only 

/M  ana  cistern  water 

ter  only 




6.537 

226 

34.57 

3,225 

132 

40.93 

866 

23 

26.57 

2,424 

71 

29.29 

2 

0 

0.00 

20 

0 

0.00 

3,312 

M 

28.38 

1.450 

21 

14.41 

1.286 

19 

14.77 

25 

1 

40.00 

13 

0 

0.00 

108 

1 

9.26 

23 

0 

0.00 

4 

0 

0.00 

7,996 


247 


30.89 


a  hoiise-to-house  canvass  in  the  Kennebec  water  district  vnth  reference  to  the 
'ier  of  the  water  supplies  and  the  number  of  cases  of  typhoid  fever . 


Supply  from  Maine  Wa- 
ter Co. 


No  supply  from  Maine 
Water  Co. 


Num- 
ber of 
per- 
sons. 

6,537 
1,614 

244 


Num- 
ber of 
typhoid 
cases 


152. 


8.547 


226 
54 

11 

2 

293 


Morbid- 
ity rate 
per  1,000. 


.14.57 
3.3.45 

45.  OH 

13. 15 


Num- 
ber of 


Num- 
ber of 


Morbid- 
per-     typhoid  ^y/55g 


SODS. 


cases. 


1.450 

21 

468 

2 

902 

19 

«470 

«4 

125 

1 

14.41 
4.25 

21.06 

08. 29 

8.00 


Total. 


Num-  I  Num- 
l)er  of     ber  of 
per-    typhoid 
sons,   i  cases. 


} 


34.28       2.954 


43 


{ 


14.55 
«8.74 


7,996 
2.082 

1. 146 

277 


247 
56 

30 

3 


111,  501  336 


Morbid- 
ity rate 
per  1,000. 


.10.89 
26.89 


26.18 
10.  K\ 

29.21 


a  Omitting  u.'H'rs  of  KcnnelM-c  UivMT  water. 


lecessary  to  relate  in  detail  all  tho  steps  that  wen^  taken.  Studying  tlu' 
he  epidemic  by  the  method  of  elimination,  all  ix>8yible  causes  other  than 
«rater  supply  were  readily  excluded.  It  could  not  have  been  caused  b}- 
e  at  the  season  of  the  year  when  the  epidemic  started  there  were  no  flies. 
uded,  because  during  the  winter  practically  no  ice  was  being  used.  Oys- 
tninated,  because  very  few  of  them  were  consumed  in  the  city,  and  because 
part  of  the  epidemic  occurred  among  the  French-Canadian  laboring  people, 
purchased  them.  Furthermore,  the  extended  territory'  covered  by  the 
18  in  itself  sufficient  to  exclude  the  above  agencit»s.  Milk  was  excluded  as 
use,  because  the  data  collected  indicated  that  the  cases  of  typhoid  fever 
icentrated  among  the  customers  of  one  or  a  few  milkm(»n,  but  were  well  dis- 
ong  the  dealers.     The  distribution  was  found  to  b(^  nmghly  proportional 
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Ill  lilt'  aiiiv  of  the  buBintwi  and  lh«^  number  i>f  ci 
t  Wr«  was  no  csae  of  typhoid  fever  among  the  c* 
iinu  of  the  initi&l  cdbch  of  the  epidemic  occurred. 

Vended  spriDgWEitera  were  excluded,  because  the  ueereof  thin  cUbh  of  water mffe 
far  less  than  others,  because  the  spring  watera  gave  excellent  analyses,  and  he«i 
the  WBliT  from  no  ningle  spring  or  group  of  Bpringn  was  used  over  the  entire  terrili 
aRc<-led.  The  local  wells  were  studied  by  ua  to  some  extent  and  quite  exteniivi 
by  Mr.  f'air<l.     Many  wen'  found  to  Ih^  pilluted,  as  would  he  naturally  expected  fn 


hc-l.«'alroii.li(io.is.  bill  tli.T..  wii. 

my  one  of  them. 

Praciioatly  ilii-  only  I'iuwr  Icfi  f' 
if  the  cily,  the  muw-  m  which  ev 
;eni'r.il  ili^itribulioii  <•(  Uie  i-umii  ov 

in.   111.  llie  I'brunologiciil  wM|uein 
iiwlaiice  llie  jtalienlB  gave  ii  hiet' 


by  which  infe<'lion  niuld  lie  traced 


Ki'fious  iHiriKid^'miion  was  the  public  wattT  nip 
yrhiiig  had  dirw^ly  ]>uiiited  from  the  start.  1 
■  on  cxtenBive  territory  (the  various  partis  of  wb 
■I  facliir  other  tlmn  the  water  supply).  a»  diowi 
of  the  i-aH?.  the  faot  that  in  prariicvlly  e\ 
y  of  having  retmlarly  oj  gccwionaUy  drunk 
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■  tk»  <lKt»  ebtaiMnd  m  to  the  rdMive  |Hrevaliaic*e  of  typhoid  fever 

oi  HiMLimter  thioug^iout  the  diatrkt,  mod,  lastly,  the  dis- 

¥€ry  ol  thgActaml  meuiMhf  iriuch  the  water  had  in  all  likelihood- become  infected— 

^  ihtmt  thny  iaidiertwt  witti  wb  nnich  poeitivenoss  as  is  possible  with  circumstantial 

ridence  that  it  was  the  public  water  supply  which  was  the  general  distributing  agent 

the  infection. 

For  some  time  prior  to  the  epidemic  the  character  of  the  water  supply  of  the  city 
ad  been  such  as  to  lead  to  a  quite  general  use  of  spring  water,  which  was  peddled  by 
?veral  dealers  and  piurchased  by  most  of  those  who  could  afford  it.  Well  and  cistern 
raters  were  used  to  a  considerable  extent.  The  water  of  the  Kennebec  River  was 
^  at  a  number  of  the  mills  and  in  some  residences,  especially  in  Winslow. .  ♦  ♦  ♦ 
lie  morbidity  rate  for  the  epidemic  period  among  those  who  used  Messaionskee  water 
xciusively  was  42.00  per  1,000,  while  among  those  who  used  Messaionskee  and  some 
ther  water  it  was  14.55.  If  from  the  latter  class  there  were  excluded  those  who  used 
•ater  from  the  Kennebec  River,  which  at  Waterville  is  more  or  h^s  polluted,  the 
lorbidity  rate  was  found  to  be  only  8.74.  It  is  not  to  be  expected  that  even  in  this 
roup  there  would  not  be  some  who  had  occasionally  used  water  from  the  Messaionskee 
ipply,  for,  as  a  matter  of  fact,  there  were  only  five  of  the  Waterville  typhoid  patients 
ho  did  not  remember  to  have  used  this  water  at  any  time  before  being  taken  ill. 
The  figures  given  show  emphatically  that  the  morbidity  rate  was  highest  among 
lOBe  who  used  the  Messaionskee  water  extrlusively  and  lowest  among  those  who  did 
>t  use  it.  It  must  be  remembered,  of  course,  that  in  any  epidemic  there  are  always 
me  cases  contracted  by  direct  infection  from  other  casefl. 

In  Fairfield  many  of  the  houses  were  suppliwl  l)y  water  pipe<l  from  a  spring  by  a 
ivato  company.     Not  a  single  case  developed  among  the  takers  of  this  water. 

ORKtIN    OF  THE    EPIDEMIC   IN    WATERVILLE. 

Au  Boon  as  it  had  become  evident,  not  only  fn>iu  the  exclusion  of  other  possible 
uses  but  from  certain  well-marke<l  positive  features  of  the  situation,  that  the  epi- 
'mic  was  due  to  drinking  water,  a  search  for  the  actual  origin  of  the  infection  of  the 
iblic  water  supply  was  begun.  Our  attention  naturally  was  first  directed  to  Oak- 
lid,  as  this  was  the  only  settlement  of  considerable  size  on  the  Messaionskee  River 
ove  Waterville.  Inquiry  among  the  Oakland  pliysicians  elicittxl  the  information 
at  there  had  been  but  one  case  of  typhoid  fever  there  during  the  preceding  summer 
id  fall  up  to  the  beginning  of  the  Waterville  epidemic.  This  case  had  b€»en  imported 
>ai  Winslow.  An  inspection  of  the  premises  where  the  patient  resided  convinced 
that  this  could  not  possibly  hav(»  been  the  Ktarting  point  of  the  Waterville  epidemic. 
Very  soon  after  the  returns  from  the  typhoid  canvass  began  to  come  in,  two  possible 
irces  of  infection  of  the  city  water  supply  suggested  themselves,  and  further  inves- 
ation  of  these  rendered  it  reasonably  certain  that  each  of  them  had  offered  abundant 
portunity  for  the  infection  of  the  Mc»«salonskee  River. 

The  first  of  these  foci  was  at  the  city  almshouse,  liKnted  in  the  suburbs  of  Waterville 
ir  the  Messaionskee  Stream,  as  shown  in  lig.  KJ.  A  typhoid-fever  patient,  Joe 
ttg,  was  admitted  there  on  September  22,  1902.  11  is  attack  was  a  mild  one  and 
ifined  him  to  bed  for  only  a  week.  After  U*aving  his  beil,  however,  he  remained 
3  days  longer  at  the  almshouse,  and  during  this  latter  period  no  attempt  was  made 
iisinfect  either  excreta  or  urine,  which  were  depositwl  sometimes  in  a  privy  in  the 
d  and  sometimes  in  a  water-<.'loset  which  drained  into  a  cesspool  on  the  premises. 
November  6,  1902,  the  privy  and  ct^sspool  were  cleaned  and  their  contents  spread 
»n  the  almshouse  garden,  the  ground  being  frozen  at  the  time.  This  was  only  a 
hundred  feet  from  the  Messaionskee  River,  into  which  it  drained.  The  slope  of 
intervening  land  was  quite  steep,  and  there  was  also  a  distinct  gully  which  showcnl 
ry  sign  of  carrying  a  considerable  and  rapid  flow  of  water  acnws  the  garden  and  into 
river  after  heavy  rainfalls 
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The  second  focue  of  infection  was  found  about  a  mile  outside  of  Waterville,  <»n  the 
other  side  of  the  stream.  During  1902  there  had  been  five  cases  of  typhoid  fever  in  the 
families  of  J.  W.  Morrill  and  J.  C.  Morrill,  who  livecl  in  farmhousefl  situated  just  acrw 
the  road  from  each  other.  In  all  of  these  cases  except  one  a  prompt  diagnosis  had 
l)een  made  and  the  fecal  dejecta  of  the  patients  had  been  disinfected  and  buried  daQy. 
In  the  second  case  of  the  series,  however,  the  patient,  Mrs.  Studley,  had  been  ill 
several  weeks  Ijefore  the  diagnosis  of  typhoid  fever  was  made.  During  this  time— 
i.  e.,  from  September  1  to  September  25 — no  sufficient  disinfectitm  of  stools  was  prac- 
ticed, but  they  were  emptifxi  direc-tly  into  a  privy  vault.  I^ter  on,  at  some  time 
early  in  Noveral)er,  the  ccmtents  of  the  privy  were  deposited  in  a  field  at  a  point 
where  the  land  sloped  abruptly  toward  a  rivulet,  alwut  200  feet  away.  After  flowing 
alx)ut  three-quarters  of  a  mile  over  a  very  rapid  course  this  brook  emptied  into  the 
Messalonskee  River  aluuwt  flire<*tly  opposite  the  almshouse  above  mentioned.  alx>ut 
1  mile  upstream  from  the  intake  of  the  waterworks. 

Thus,  early  in  November,  1902,  there  were  typhoid  dejecta  deposited  upon  the  Rir- 
face  of  the  frt)zen  ground  at  two  points  above  and  relatively  near  the  pumping  station 
of  the  Maine  Water  Company.  In  each  case  there  was  a  sharp  slope  from  the  point 
where  the  d(»jecta  were  d(»posit(Hl — to  the  Messalonskee  River  in  the  one  case  and  in 
the  other  to  a  small  rill  which  emptitnl  into  the  river.  If  these  were  the  soim^e?  ii 
infection,  one  would  expect  that  from  this  time  on  the  occurrence  of  t>'phoid  fevrt 
among  users  of  the  M(»s8alonskee  water  would  bear  an  intimate  relatitm  to  the  rainfall. 
This  relation  was  found  to  exist. 

Fig.  15  shows  the  date  of  occurrence  of  the  typhoid-fever  cases,  as  determined  by 
the  date  of  physician's  first  visit — which  was  found  to  l)e  in  most  cases  the  day  when 
the  patient  took  to  bed — in  Waterville,  Fairfield,  Winslow,  and  Benton,  during  the 
months  of  Noveml)er,  1902,  to  February,  1903.  The  daily  rainfall  as  recorded  at 
Winslow  is  also  shown.  Fnmi  this  table  it  seems  that  during  the  early  part  of  Novem- 
ber there  was  only  what  may  be  considered  a  normal  number  of  tj'phoid  cases  for  thi^ 
season.  The  first  rainfall  of  considerable  extent  after  infectious  material  was  deposited 
in  the  fields  was  on  November  12,  when  there  was  0.30  inch.  This  waa  followed  by  a 
small  gnmp  of  cases  toward  the  end  of  the  month.  The  precipitation  between  Novem- 
ber 23  and  December  JO  was  snow,  and  this,  gradually  melting,  probably  washed  small 
amounts  of  infectious  matter  into  the  river,  which  gave  rise  to  the  cases  which  devel- 
oped up  to  alxnit  December  24.  On  the  16th  day  of  December  there  was  a  precipita- 
tion of  0.5(i  inch,  rain  and  snow,  and  nine  days  later,  December  25,  the  real  epidemic 
may  be  said  to  have  begim,  with  the  develoi)ment  of  6  cases  of  typhoid  in  Watenille 
ancl  1  in  Fairfield.  Fn)m  December  25  U)  the  end  of  the  month  there  were  37  caees 
in  Waterville,  5  in  Winslow.  3  in  Fairfield,  and  1  in  Benton,  a  total  of  46  cases  in  one 
week. 

The  heaviest  rainfall  aft<*r  the  infectious  material  was  deposited  on  the  fields  at 
Morrill's  and  the  almshouse  occurred  on  December  22,  1902,  when  there  was  a  pre- 
cipitation of  J  .73  inches.  Ten  days  after  this,  or  almost  exactly  the  same  inten^al  as 
after  the  rainfall  of  December  KJ.  there  developed  the  greatest  number  of  (^^ases  of  any 
day  during  the  epidemic — namely,  13  cases  in  Waterville,  4  in  Fairfield,  and  1  in  Win* 
low.  a  total  of  J 8  cai^es. 

Thn)Ughout  the  two  months  fn)ni  the  last  third  of  November  until  the  corrcepond- 
ing  time  in  January,  the  relation  between  the  rainfall  and  the  typhoid  cases  was  mani- 
fest, as  shown  in  fig.  15.  By  the  middle  of  Jaimary  the  typhoid  bacilli  in  the  tvo 
mentioned  fields  had  either  lost  their  vitality,  or,  what  is  more  likely,  had  bei»n  pretty 
thoroughly  wai<hed  away;  for  a  rainfall  of  1.40  inches  on  January  21  was  not  followed 
by  any  serious  consequences.  The  constant  relation  between  rainfall  and  the  develop- 
ment of  typhoid-f<»ver  cases  was  in  itself  a  ^trong  argument  in  favor  of  the  ag«nc\'  of 
the  public  water  supply  in  causing  the  epidemic. 
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n  Attempting  to  prove  the  cauo  in  court  then*  were  produced  an  witne«M»«  iho  phy- 
an  who  attended  the  initial  caseB,  the  persons  who  spread  the  cef«pool  and  privy 
itentfl  on  the  fields,  the  inspector  who  ha<l  chaige  of  the  typhoid  canvass,  and  the 
teiB  who  collected  the  data  and  made  the  various  investigations  here  r(»ferred  t^>. 
Although  it  is  impossible  in  a  paper  of  this  length  to  give  details  of  every  piece  of 
dence  presented,  it  may  be  well  to  take  notice  of  a  plausible  objection  to  the  above 
jory  which  might  have  been  brought  forward.  During  the  early  part  of  the  epi- 
nic  Fairfield  did  not  have  as  many  cases  in  proportion  to  its  population  as  did 
kterville  and  Winslow,  although  supplied  to  a  great  extent  by  the  same  water.  This 
s  readily  explained  by  a  consideration  of  certain  filatures  of  the  distributing  sys- 
Q.  The  reservoir  of  the  system  is  located  between  Waterville  and  Fairfield  and  is 
>plied  by  a  single  pipe  line,  which  branches  off  from  the  main  connecting  the  two 
ies.  From  this  arrangement  it  follows  that  when  the  consumption  in  Waterville 
i  Winslow  is  less  than  is  being  pumped,  both  places  receive  water  directly  from  the 
mps,  the  excess  going  to  the  reservoir.  When,  <m  the  oth(»r  hand,  the  (*onsumption 
greater  than  the  amount  pumped,  Fairfield  and  Benton  receive  water  which  has 
en  stored  in  the  reservoir.  This  fact  was  prove<l  experimentally  during  our  inves- 
ations  by  making  several  series  of  analyses  at  various  points  in  the  system.  The 
ler  water  in  the  reservoir,  which  had  received  some  sedimentation,  would  be  theo- 
ically  less  infected  with  typhoid  ba<'illi  than  the  water  pump<»d  directly  from  the 
er;  and  theory,  in  these  cases,  certainly  agr(»ed  with  the  facts.  The  facts  also  indi- 
«d  that  the  use  of  the  Kennebec  River  water  at  the  time  of  the  Colby  University 
J  could  not  have  been  the  cause  of  the  epidemic  or  have*  materially  contributed  to  it. 
^m  the  standpoint  of  the  appraisal,  the  point  to  be  established  was  not  that  the 
[)  cases  mentioned  were  or  were  not  the  cause  of  the  epidemic,  but  that  the  public 
ter  supply  was  or  was  not  responsible  for  it.  All  the  studies  were  incident  to  this 
in  proposition. 

TYPHOID  FEVER  IN  AUGUSTA. 

rhe  methods  used  in  studying  the  epidemic  in  Augusta  were  similar  to  those 
ployed  at  Waterville.  The  house-to-house  canvass  was  perhaps  more  thonmgh, 
t  on  the  other  hand  it  was  made  s(»veral  months  after  the  epidemic  was  over,  when 
;  facts  were  not  so  fresh  in  the  minds  of  the  people.  The  studies  of  the  previous 
tory  of  typhoid  fever  in  Augusta  were  much  more  important  than  in  the  Water- 
le  case,  and  th  problem  was  much  more  complicated  because  the  city  ha<l  two 
irces  of  public  water  supply  and  the  number  of  spring  waters  sold  was  greater. 

PREVIOUS    HISTORY    OF  TYPHOID    FEVKR    IX    AITOU8TA. 

rhe  Kennebec  River  water  was  introduced  as  a  source  of  public  water  supply  in  the 
u*  1887.  For  sixteen  years  before  that  time  the  average  typhoid-f<*ver  death  rate 
Augusta  had  been  36.5  per  100,000:  for  sixteen  years  fn)m  1888  to  1003  the  average 
e  was  85.4.  In  1898  then*  were  a  number  of  imported  cases  due  to  the  Spanish 
X,  and  in  1903  occurred  the  great  epidemic,  which  raised  the  (ieath  rate  to  259  per 
),000.  Excluding  these  two  y(»ars.  the  average  death  rate  during  the  period  cover- 
l  the  use  of  the  Kennebec  River  water  was  00.5,  or  nearly  double  what  it  fornicTly 
d  been. 

At  various  times  prif)r  to  1903  typhoid  fever  had  been  prevalent  in  the  city.  Thus 
?  board  of  health  records  for  1890  show  that  75  cases  of  typhoid  fever,  besides  a  large 
lount  of  winter  cholera,  occurred  that  year.  During  the  first  thirt(»en  weeks  of  1891 
cases  were  reported.  Th(Te  were  no  typhoid-fever  records  k(*pt  at  Waterville  at 
B  time,  so  it  can  not  be  told  whether  (►r  not  the  disease  was  due  to  infected  sewage 
m  that  city.   Typhoid  fever  was  also  prevalent  during  th(»  winter  and  spring  of  1892 
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and  1893.  A  report  made  hy  ('apt.  M.  W.  Wood,  anistant  sui^eoii.  V.  8.  Anny,  o 
June  2,  1S93,  etatcs  that  there  were  about  100  rsBea  during  the  ««riy  part  of  Ihal  yf«i 

Prior  to  the  introduction  of  Ihf  Kennebec  River  water,  typhoid  Ii>\-prin  Augutitahir 
be«n  moat  rommon  in  the  autumn,  thie  being  the  normal  season  for  the  maximum  o 
the  dieeaae.  but  after  the  installation  of  the  supply  from  the  Kennebec  River  the  dir 

«  became  moet  i-ncnnion  during  the  winter  months.     This  in  an  abnormal  ofaanm 


distribution,  an<l  in  uiiwt  I'ssily  explained  by  oasuming  the  maximum  of  the  d 
Augusta  to  follow  and  to  )ic  rauscil  by  the  normal  autumnal  maximum  of  typhoid  fe\ 
in  Watervillc  and  the  nthi-r  rlli<«  whiih  dixrhar)^  thoir  sewage  into  the  river  aho 
.\uguBla. 

Both  tlieabuniiauci-c.f  lyphoiil  fever  and  ittmeawinal  distribution  since  1888  point 
stningly  to  ihc  pullutimi  and  infection  <if   thi'  rivi-r  wiiter  and  would  have  heen  eu 
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x>ndemn  it  as  a  source  of  supply  even  if  the  epidemic  of  1902-3  had  not 

•    «    « 

le  case  of  Waterville,  all  possible  agencies  of  infection  other  than  water  were 
ne  excluded  from  consideration.  The  canvass  showi^l  that  the  morbidity 
loee  cases  on  premises  supplied  with  river  water  only  was  53.7  per  1,000;  on 
plied  only  with  Devine  water,  12.3;  and  on  those  supplied  by  wells,  springs, 
J,  23.6.  On  those  premises  supplied  with  river  water  with  or  without  supple- 
lources  the  morbidity  rate  was  29.2,  while  on  those  which  had  no  river  water 
^as  20.6. 

ing  the  cases  according  to  the  statements  of  the  patients  as  to  their  use  of 
ras  found  that  of  336  cases  76  per  cent  admitted  that  they  had  used  the  river 
IT  to  being  taken  sick,  while  24  per  cent  of  them  did  not  remember  to  have 
water.  Of  the  latter  class,  however,  65  per  cent  lived  on  premises  supplied 
T  from  the  river.  Thus  only  about  8  per  cent  of  the  patients  interviewed  did 
nber  of  having  used  the  water  and  were  not  supplied  with  water  from  the 

heir  homes.     The  conclusion  that  thp  river  water  caused  the  epidemic  was" 

»      »     ♦    * 

Population  and  typhoid  fever  at  Augusta,  Me.,  If^fiS  to  lyo-i. 
[From  iwonlR  in  the  city  clerk's  olllce.] 


I 


Ye»r. 


Estlmftted            I>eHths. 
popul»-    |_      . 
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t  Average  populatloii.  11,300. 


TYPHOID   FEVEB   IN    KEKNEBBC^    BASIN. 

DUlribulion  of  typhoid  fever  in  Aiigu'la  nrcoriling  lo  vatrr  t, 
JANUARY  1.  iwn,  TO  JANUARY  1,  1904 
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TYPHOID  FEVER  AT  RICHMOND, 

e  typhoid-fever  rfcords  of  Kichoimid  do  nut  i^xtend  back  of  1892.  Thi-  lity 
"8  records  tor  the  years  1892  lo  J9(I3.  howev.-r.  intlii-at.'  a  dpath  rat.-  ,.f  -12  |i.t 
W  during  these  twelve  yearv. 

i  typhoid -lever  canva«a  of  Richmond  was  leiw  roniplete  than  that  i>f  .Xugusla; 
f  the  19  ranee  which  occurred  hetweon  Januarj-  and  .\pril.  1903,  all  were  said 
ve  used  the  river  water,  and  there  is  little  n-ason  (o  helicv  that  theiw  ciises 
due  to  any  other  cause. 


le  foUowing  table  gives  the  population  and  typhoid  statistics  of 
>r)ncipal  towns  in  the  Kennebec  basin  from  1R02  to  1903.  inchisive: 

Deaths  from  typhoid  ferrr  in  pnnfi}ial  Inii-.nii  in  Kmni-bee  VtilUy.  li^Ui-mi-:. 
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GAZETTEER  OF  RIVERS,  LAKES,  AND  PONDS  IN 

KENNEBEC  BASIN. 


Bv  B.  D.  Wood. 


This  ILst  of  rivers,  lakes,  and  ponds  in  the  Kennebec  draina*je 
basin  is  based  principally  on  data  in  the  following  reports:  "^\ 

Wells,  Walter,  The  Water  Power  of  Maine,  1869. 

Swain,  G.  F.,  Tenth  Census,  vol.  16,  pt.  1,  1885,  pp.  83-89. 

Pressey,  H.  A.,  Water  Powers  of  the  State  of  Maine:  Water-Sup. 
and  Irr.  Paper  No.  69,  I'.  S.  Geological  Survey,  1902. 

The  best  maps  available  have  been  consulted,  including  the  topo- 
graphic sheets  of  the  United  States  Geological  Survey,  Hubbard's 
Map  of  Northern  Maine,  and  Scarborough's  Map  of  Southeastern 
Maine.  (See  fig.  1,  p.  3.)  All  areas  quoted  from  Wells  are  so 
marked;  others  are  based  on  either  the  topographic  sheets  or  sur- 
veys of  the  Geological  Survey,  as  explained  on  page  14.  Elevations 
above  mean  sea  level  are  also  from  these  last  two  source*: 

Abagadassett  Biver;  ri(M>8  in  (Tardinor  Township,  Konnebec  ^^ounty;  flowf 
Houthward  into  Kennebec  River  at  Merrymeeting  Bay:  tidal  in  lower^j;)art  of  coun>e. 

Alder  Pond:  Tps.  2  and  3,  R.  5.  we8t-<*entral  Somerset  County:  outlet  into  Dead 
River.  j. 

Alder  Stream;  risen  in  Butler  Pond,  Lexington  Township,  Son^rset  Coimtv: 
flows  southeastward  into  (iilman  Pond,  whi<*h  discharges  into  Carrabassett  River. 

Alder  Stream:  rises  in  a  small  jx^nd  in  East  Moxie  Township,  eastern  Somorppt 
(V>untv;  flows  south  westward  into  Moxie  Pond.  . 

Alder  Stream:  ris<\s  in  Alder  Stream  Mountain,  in  T.  3,  R.  4,  norihem  Franklin 
('ounty;  flows  northeastward  into  North  Branch  of  Dead  River  in  the  western  pari 
of  Jim  Pond  Township. 

Annabessacook  Lake:  Winthrop  and  Monmouth  townships,  Kennebec  County: 
inl<»ts  fn)m  Lake  Maranac(x>k  and  Narrows  and  Wilsons  ponds;  outlet  into  Cobbop- 
seeconte*'  Pond:  urea  2.2  s<|uare  niih's:  elevation.  174  f(H»t.  Called  by  Wells  ** South 
Pond." 

Attean  Pond;  Attean  Township,  west-ceiitral  Somerset  County;  inlet,  Moo5e 
River;  outlet.  Moose  River:  area  alx)Ut  4.5  square  miles:  elevation.  1,158  feet.  See 
pages  L'^S-ISO  for  further  infonnation  rejrarding  this  pond. 

Austin  Ponds:  Bald  Mountain  and  Maylield  townships,  Somerset  County;  outlet. 
.\u.stin  Stream;  elevation  of  largest  ])ond,  1.188  feet:  five  ponds,  with  a  total  water 
surface  of  approximately  ,'i.2  scpiare  miles  (Wells). 

Austin  Stream:  risc>s  in  Austin  Pond,  in  Bald  Mountain  Township,  eastern  Som- 
erset County:  flows  .«cMithwestwanl,  uniting  with  KennelwM'  River  at  Bingham:  flow:* 
212 
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»ugh  Austin  Ponds  near  headwaters;  about  3.5  milen  from  its  source  it  receives 
th  Branch ;  the  stream  receives  also  a  niunber  of  other  brooks  draining  small  ponds. 
aker  Brook;  rises  in  Tomhegan  Township,  eastern  SomerR»t  County;  flows  south- 
ward into  Moosehead  Lake. 

Pond;  T..5,  R.  6,  western  Somerset  County;  outlet  into  Spencer  Stream. 

Pond;  Spaulding Township,  eastern  Somerset  County;  outlet.  Baker  Stream; 
Ives  drainage  from  Dimmick  Ponds;  elevation,  1,0G(>  feet. 

ahftr  Stream;  rises  in  Baker  Pond,  Spauldirg^  Townshi]>,  eastern  Somersi^t 
nty;  flows  northward  into  Moxie  Pond. 

midki&r  Pond;  Comville  TowBship,  Somerset  County;  outlet  into  Moose  Pond  (to 
■■fcioook  River);  area,  0.35  square  mile  (Wells). 

mxjuucd  Pond;  Eustis  Township,  northeastern  Franklin  Cbunty;  outlet  into  Tim 
ok. 

kurrett  Brook;  rises  in  a  small  lake  in  Holeb  Township,  western  Somerset  County; 
re  northeastward  into  Moose  River. 

(artlett  Pond;  T.  4,  R.  5,  western  Somerset  County;  outlet  into  Spencer  Stream. 
kaosett  Brook;  rises  in  northern  part  of  Moscow  Township,  Somer8<»t  County; 
78  southward  and  southwestward  into  Chase  Stream. 

lean  Brook;  rises  in  western  part  of  Forks  Plantation.  Somerset  County  >  flows 
th  westward  into  Kennebec  River. 

leans  Pond;  eastern  Pleasant  Ridge  Township,  Somerset  County ;  outlet  into 
we  Pond;  elevation,  about  1,240  feet. 

lear  Brook;  rises  in  northern  part  of  Franklin  County;  flows  southward,  entering 
rth  Branch  of  Dead  River  just  al)ove  Natanis  Pond. 

lear  Pond;  Kibby  and  Alder  Stream  townships,  northern  Franklin  County;  out- 
into  North  Branch  of  Dead  River. 

leaver  Brobk;  rises  in  Moort»s  Pond,  T.  4,  R.  7.  west-i-entnil  S<>m(»rH«4  County; 
TO  northward  into  Horse  Brook,  a  tributarj-  of  Moo84»  River. 

leaverdam  Brooku  rises  in  a  small  pond  in  New  Shantn  Township.  Franklin 
inty;  flows  ^uthwestward  into  Sandy  River. 

leaver  Pond;  Rotfie  Township,  Kennebec  County;  inlet  from  Kidder  Pond;  out- 
to  Long  Pond  (to  Messalonsket^  Lake);  elevation.  al)out  440  feet. 
lelgrade  Siream;  rises  in  liong  Pond,  in  western  B<»lgrade  Township,  Kennelx^c 
mty;  flows  southeastward,  then  northeastward,  into  Messalonj^kee  l^ke. 
lenjamin  Ponds  (3);  Attean  Town.ship,  wt>st-<'entral  Somers<»l  County;  outlet  to 
tie  Wood  Pcfed  (to  Moose  River). 

lerzy  Pond^  Wayne  Township,  Kennebe<*  County;  outlet  into  Oc^xter  Pond  (to 
[sons  Pond).' 

11^  IndiaTi  Pond;  western  Piscataqui.s  County;  outlet  through  Indian  Stream  to 
lian  Pond,  Kennebec  River;  area,  0.4  square  mil*'. 

litter  Brook;  rises  in  small  ponds  in  T.  H,  R.  (5,  western  Somerset  County;  flows 
thward  into  lake  at  head  of  Enchanted  Stream. 

Ilack  Brook;  rises  on  Mount  Pisgah,  central  P'ranklin  County;  flows  nortliwest- 
xi  into  South  Branch  of  Dead  River. 

Ilack  Brook  Pond;  T.  1,  R.  5,  eastern  SomtTset  Cc»unty;  (nitlet  to  Kenneb<»c 
rer;  area,  0.5  square  mile. 

UiEick  Stream;  rises  in  southeastern  jmrt  of  Cornville  Townphij),  Somerset  County; 
ire  southeastward  into  Sebleys  Pond  (to  Carra basset t  Stream  i. 
Ilanchard  Pond;  Alder  Stream  Townshij).  northern  Franklin  County;  outlet  into 
-th  Branch  of  Dead  River. 

lo^  Brook;  rises  in  Jerusalem •To\^Ti8hip,  Fmnklin  County;  flows  northward  into 
id  River. 

log  Pond;  T.  2,  R.  6,  northern  Franklin  County;  inlet  irom  I^ong  Pond  (Dead 
-^er);  outlet  to  Lower  Pond;  elevation,  l.2t)0  feet;  one  of  the  "Chain of  Poivd*." 
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Bog*  Stream:  rLtpp  in  nurthwestem  {jart  of  Rome  Towm^hip.  Konnelxn*  'County: 
fk>w9  northward  into  Sandv  River. 

Bombazee  Brook:  rL^PS  in  we^tem  part  of  Norridi^ipwoi-k  Trtwnnhip.  tS(»ni<*r«i't 
(  ountv:  flows  northeaf^tward  into  Krnnolx^  River. 

Bond  Brook:  ri^e**  in  eastern  part  of  Manche:<ter  Township.  Kennetx***  County; 
flow?  fiouthea^ward  into  Kennebec  River  at  Augurta.  ' 

Boynton  Pond:  Embden  Township.  SomerEvt  County:  outlet  into  Falii  Pond. 

Bradley  Pond:  Top^ham  Town.«hip.  Sagadahoc  County:  outlet  into-lC^Uhann* 
Riv«*r:  elevation,  about  100  fc-et. 

i^H^randy  Pond:  northern  part  of  Pleasant  Ridge  Township.  8omerw*t  Veimtx:  out- 
kftHqito  Rowe  Pond««  «to  Carrabaspett  River*.  '^y 

Braasua  Lake:  f>ai«tem  Somer»*t  County:  inlets.  Braesua  Stream,  Mooffr-  Riv«*r. 
and  Misert»e  Stream:  c»utiet.  Moose  River:  area  5.55  square  milej>:  elevation.  1.043 
feet.     Sei'  page  133  for  additional  information  regarding  this  pond. 

Braasua  Stream:  rise**  in  Luther  Pond.  Thomdike  Townsi^ip.  central  SomrrsK't 
County;  flows  eastward  and  southward  into  Brassua  Lake  (to  Moose  River). 

Buker  Pond:  Litchfi<-ld  Township,  Kennebec  County;  Inlet  from  Jimmy  Pond; 
outl«»t  to  Sand  Pord  -to  Cobbospe«-coiitee  Stream '*:  ele'\*ation.  about  1T5  f€»et. 

Bumham  Pond:  western  Piscataquis  County:  outlet  to  Indian  Pond  (to  Kennebec 
River». 

Butler  Ponds:  Flagstaff  Township,  western  Somerset  County;  outlet  into  Flagstaff 
I^ake. 

Butler  Pond;  I^xington  Township.  Somereet  County;  outlet  through  Alder  Stream 
and  Oilman  Pond  to  Carrabassett  River:  area.  0.4  square  mile  (Wells). 

Carlton  Pond;  Readfleld  and  Winthrop  townships.  Kennebec  County;  outlet  to 
Narrow.s  Pond  (to  I^ke  Annabes«atXH>kr.  an»a.  0.5  square  mile:  elevation,  about  320 
f(»et. 

Carney  Brook;  rises  in  Decker  Ponds.  Carritunk  Township,  Somerset  County: 
flows  southward  into  Kennebec  River. 

Carrabassett  Biver:  rise's  in  Crocker  Township,  eastern  Franklin  County;  fk>w8 
northward,  ea^ward.  and  then  southeastward  about  45  miles,  entering  Kennebec 
River  at  North  Anson:  drainage  area,  395  square  miles;  no  large  tributaries;  few  lakes 
and  ponds;  ct)nsiderable  fall,  used  to  st>me  extent  for  power.  Gaging  station  near 
North  Anson  established  in  1901:  drainage  an*a  at  this  point.  340  square  miles. 

Carrabassett  Stream:  rises  in  Si'(>le\'s  Pond,  Canaan  Township,  Somerset 
(V>unty;  flows  southwestward  into  Kennebec  River  about  10  miles  above  Water\*ille. 

Carry  Brook:  rises  in  Ph-mouth  or  Boyd  Township,  eastern  Somerset  County; 
flows  southeastward  into  Moos<>ht»ad  Lake. 

Carrying  Place  Ponds;  central  part  of  Somerset  County;  a  group  of  eight  pondfs 
three  of  which  are  of  considerable  size;  the  (easternmost  pond — area  (Wells)  about  1 
squan*  mile — has  outlet  to  Konneb<»c  River:  the  w(»stemmost  (area  1.3  square  miles)  to 
Dead  River.  «*levation  1,250  feet  ( l)arometric);  and  the  middle  pond — area  (WelU) 
alK)Ut  0.3  8<iuare  mih* — through  Rowe  Ponds'  to  Carrabassett  River;  three  small  poixifi 
an^  connected  with  the  middle  pond  and  one  drains  to  the  western  pond;  one  pond, 
probably  the  smallcj^t  of  the  pn>up,  is  connected  with  the  outlet  stream  of  the  middle 
pond.  West  Carr>'  Pond  ha.^  a  dam  giving  a  head  of  atx)ut  10  feet;  used  for  storage  of 
water  for  log  driving.    See  page  140  for  further  information  regarding  West  Cany  Pond. 

Cathance  River:  riH*s  in  northwestern  part  of  Bowdoin  Township,  Sagadahoc 
County:  flows,  witli  abrupt  turns,  to  the  south,  east,  northeast,  and  then  southeast  and 
south  into  Kennebec  River  at  Merr>Tneeting  Bay. 

Chain  of  Ponds;  northern  Franklin  County:  outlet  into  North  Branch  of  Dead 
River;  includes  three  large  ix)nds'a'nd  several  fsmallerones;  area,  three  ponds  (Xatanis, 
l/mg,  and  lx)wer),  approximately  o  wjuare  milt^s  (Wells);  elevation,  1,260  feet. 
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"Bog  Pond;  southwestern  Spaulding  Township,  Somerset  County;  outlei 
id;  elevation,  about  1,480  feet. 

Pond;  western  port  bf  Jim  Pond  Township,  northeastern  Franklin  Coud^ 
North  Branch  of  Dead  River.  *^ 

Ponds;  northern  part  of  Moscow  Township,  Somerset  County;  outlet  into 
Austin  Stream;  elevation  of  largest  pond,  1,356  feet. 

Chase  Stream;  rises  in  Chase  Pond,  Moscow  Township,  Somerset  County;  flows 
southward  into  Austin  Stream. 

Chase  Stream;  rises  in  Chase  Stream  Pond,  on  th(^  south  boundary  of  Misery 
Township,  eastern  Somerset  County;  flows  southeastward  into  Kennebec  River. 

Chase  Stream  Pond;  south  boundar>'  of  Misery  Township,  eastern  Somerset 
County;  outlet  through  Chase  Stream  to  Kennebec  River;  area,  approximately,  0.6 
square  mile  (Wells). 

ChestervUle  Ponds;  Chesterville  Township,  Franklin  County;  outlet  into  Sandy 
River;  area,  total  of  six  small  ponds,  2  square  miles  (Wells). 

China  Lake;  Vassal boro  and  China  townships,  Kennebec  County;  outlet  into 
Sebasticook  River;  area,  6.1  square  miles;  elevation,  195  feet;  used  as  source  of  mu- 
nicipal water  supply  for  Waterville. 

Churchill  Stream;  rises  in  a  small  lake  in  Miser>'  Townsliip,  eastern  Somerset 
County;  flows  northeastward  into  West  Outlet  of  Moosehcad  I^ke. 

Clearwater  Brook;  rises  in  T.  2,  R.  6,  northern  Franklin  County;  flows  south- 
westward  into  Long  Pond  (to  Dead  River). 

Clear  Water  Pond;  Industry  and  Farmington  townships,  Franklin  County;  outlet 
into  Sandy  River;  area,  approximately,  1.75  square  miles  (Wells). 

Cobbosseecontee  Pond;  Winthrop,  Monmouth,  Manchester,  and  West  Gardiner 
townships,  Kennebec  County;  inlets  from  Purgatory  Ponds,  Lake  Annabessacook,  and 
Richard  Pond;  outlet  Cobbosseecontee  River;  area,  8.4  square  miles;  elevation,  171 
feet;  dam  at  outlet;  used  for  storage  of  water  for  power. 

Cobbosseecontee  Stream;  drains  a  group  of  lakes  aggregating  19  square  miles  in 
area,  lying  from  5  to  15  miles  west  of  Augusta;  from  the  larg(»8t  of  the  lakes,  Cobbossee- 
contee Pond,  which  has  an  area  of  8.4  scjuare  miles,  the  river  flows  southward,  eastward 
and  then  northeastward,  entering  Kennebec  River  at  Gardiner;  drainage  area,  240 
square  miles;  length  from  Cobbo8s<»econtee  Pond  to  Gardiner  about  16  miles;  river  is 
extensively  used  for  power  and  furnishes  the  municipal  supply  for  the  city  of  Gardiner; 
flow  is  very  r^ular  and  furnishes  one  of  the  best  examples  of  efficient  storage  in  the 
countr>'.  Gag[ing  station  near  Gardiner,  maintainc?d  by  Gardiner  Water  Power  Com- 
pany since  1890;  drainage  area  at  this  point,  240  square  miles. 

Cochnewag^n  Pond;  Monmouth  Township,  Kennebec  County;  outlet  into  Wil- 
sons Pond  (to  Lake  Annabessacook);  area,  about  1  square  mile  (Wells). 

Cold  Stream;  rises  in  Cold  Stream  Pond,  in  Misery  and  Parlin  Pond  townships, 
central  Somerset  County;  flows  south  westward,  then  southc^astward.  into  Kennebec 
River. 

Cold  Stream  Pond;  Misery  and  Parlin  Pond  townships,  central  Somerset  Cbunty; 
outlet  through  Cold  Stream  into  Kennebec  River;  arc^a.  approximately,  1.25  s<|uare 
mil(*s  (Wells). 

Corinna  Pond;  Corinna  Township,  western  Penobsi'ot  County;  inlets  from  Dexter 
Pond;  outlet  into  Sebasticook  Lake;  area,  0.6  sciuare  mile  (Wells). 

Dam  Pond;  Augusta  Township,  Kennebec  County;  outlet  to  Kennebec  River 
through  Sevenmile  Brook;  elevation,  about  210  feet. 

DeadBiver;  formed  by  junction  of  North  and  South  branches;  North  Branch  rises 
in  northern  part  of  Franklin  County  and  fl(*ws  in  a  general  southeasterly  direction 
about  25  miles  to  Eustis,  where  it  is  joined  by  the  South  Branch;  South  Branch  rises 
in  mountains  east  of  Rangeley  Lakes  and  flows  in  a  general  northeasterly  direction 
cihout  16  miles;  from  junction  of  two  branches  main  stream  flows  eastward,  northward, 
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and  then  eastwiird  about  40  miles  to  its  junction  with  Kennebec  River  «t  The  ffiAt, 
24  miles  below  Moosefaead  Lake;  total  drainage  area,  870  square  miles;  tributeievif  ^ 
North  and  South  branches  of  no  importance;  tributaries  of  main  river  are  FWpHf 
Lako  outlet.  Carry  Ponds  outlet,  and  Spencer  Stream  (the  lai<gestV.  basin  mosl^  viU 
and  forested;  many  lakes  and  ponds,  the  most  important  being  Flagstaff  and  Spring 
lakiv,  Carry  and  Spencer  ponds.  Gaging  station  at  The  Forks  established  in  1901; 
drainage  area  at  this  point,  870  square  miles. 

Dead  Biver  Pond;  southern  part  of  Dallas  Township,  west-central  Franklin 
County;  inlet  from  Saddleback  Ponds;  outlet  South  Branch  of  Dead  River. 

Dead  Biver  Pond;  T.  1,  R.  5,  eastern  Somerset  County;  outlet  into  Kennebec 
River. 

Decker  Brook;  rises  in  southeastern  part  of  Carritunk  Township,  eastern  Somer- 
set County;  flows  southeastward  and  eastward  into  Kennebec  River. 

Decker  Ponds;  Carritunk  Township,  Somerset  County;  outlet  through  Carney 
Brook  to  Kenne])ec  River;  elevation,  about  1,260  feet. 

Deer  Pond;  T.  4,  R.  5,  northwestern  Somerset  County;  outlet  to  Magstaff  Uke 
(to  Dead  River). 

Dexter  Pond;  Wayne  Township,  Kennebec  County;  outlet  to  Wilson  Pond  (to 
I^ke  Annabessacook);  inlet  from  Berry  Pond. 

Dexter  Ponds;  Dexter  Township,  Penol)8cot  County;  outlet  into  Corinna  Pond 
(to  Sebasti(xx>k  Lake);  area,  3  square  mUes  (Wells). 

Dlmmick  Ponds  (2);  Spaulding  Township,  eastern  Somerset  County;  inlet  from 
Mountain  Pond  and  several  small  brooks;  outlet  to  Baker  Pond;  elevation  of  upper 
pond,  al>out  1,4()0  feet;  of  lower  pond,  a1)out  1.400  feet. 

Double  Head  Pond;  northern  part  of  Litchfield  Township,  Kennebec  County; 
one  small  inlet;  outlet  southwanl  into  Purgatory  Pond;  elevation,  about  175  feet. 

Doughnut  Pond;  eastern  Carritunk  Town8hii>,  Somerset  County;  outlet  into 
Robinson  Pond;  elevation,  al>out  1,580  feet. 

Dutton  Pond;  Kin^field  Township,  Franklin  County;  outlet  into  QurabMBett 
River. 

East  Brook;  rises  in  Middle  Carrying  Place  Pond,  Somerset  County;  flows  south- 
ward, uniting  with  Rowe  Pond  Stream  to  form  Sandy  Stream,  a  tributary  of  Cam- 
]>a8sett  River. 

Eastern  River;  rises  in  Pitt^^ton  Township,  noutheastern  Kennebet*  County;  flow 
south  west  ward,  entering  Kennebec  River  in  Dnwlen  Township. 

East  Pond;  Smithfield  Townshij),  Somerset  County;  outlet  into  >Jorth  Pond  (to 
M(^s«alonskee  Lake);  area  2.(5  s(juare  miles;  elevation  above  sea,  260  feet. 

Ellis  Pond;  T.  1,  R.  0,  eastern  Somerset  County;  outlet  into  Kennebec  River. 

Ellis  Pond;  Belgrade  and  Oakland  townships,  Kennebec  County;  inlet  from 
Mcdrath  Pond;  outlet  to  (Jreat  Pond;  area.  0.9  square  mile;  elevation,  273  feet 
Called  1)V  Wells  "Richmond  Pond." 

Embden  Pond;  Embden  Townshij).  Somerset  County;  outlet  through  Mill  Stream 
to  Carrabassett  River;  area.  2.4  scjuan'  miles;  elevation,  422  feet. 

Emerton  Ponds;  western  Moscow  Township,  Somerset  County;  outlet  into  Ken- 
nebec River;  <*levation.  al)out  500  feet. 

Enchanted  Stream;  ri.'it's  in  T.  H,  K.  <{.  western  Somerset  County;  flows  south- 
eastward into  D(.»ad  River. 

Fahi  Brook;  rises  in  Fahi  Pond,  Embden  Towniship,  Somerset  County;  flo^ 
southward  and  southwestward  into  Mill  Stream,  a  tributary  of  Carra])a88ett  River. 

Fahi  Pond;  Embden  Township,  Somerset  County;  outlet,  Fahi  Brook;  area.  0.^ 
s(iuare  mile  (Wells);  elevation,  413  fee^. 

Fall  Brook;  risc»s  in  southwesteni  part  of  Maylicld  Township,  Somerset  County; 
flows  t<outhwestwanl  and  enters  KennebcH!  River  at  Solon. 
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nfteexunile  Brook;  rises  in  Lovejoy  Fund,  Albion  Township,  Kennebec  County-. 
Sows  northward  into  Sebasticook  River. 

Pond;  T.  1,  R.  5,  eastern  Somerset  County;  outlet  to  Kennebec  River. 
Pond;  Thomdike  Township,   north-central  Somerset  County;  outlet  into 
Lower  Churchill  Stream. 

ntsgerald  Fond;  near  Squaw  Mountain,  western  Piscatacjuis  County;  outlet, 
Squaw  Brook  (to  Moosehead  Lake). 

Flagstaff  Lake;  Flagstaff  Township,  westc^m  Somerset  County;  outlet  to  Dead 
River;  area,  1.4  square  miles;  elevation,  appn>ximately,  1,100  ftvt  (barometric); 
dam  commands  12  feet  head;  used  for  storage  of  water  for  log  driving.  See  pages 
139-140  for  additional  information  regarding  this  lake. 

Gander  Brook;  rises  in  Dennes  Township,  west-central  Somerset  County;  flows 
southeastward  into  Wood  Pond  (to  M(X)8e  River). 

Gardiner  Pond;  northwestern  part  of  Wiscasset  Township,  Lincoln  County;  one 
small  inlet;  outlet  stream  flows  northeastward  thn)ugh  Gardiner  Pond  Swamp,  thence 
northwestward  and  westward  into  Eastern  Riyer;  elevation,  168  f(H?t;  area,  0.9  square 
mile.     Called  by  Wells  "Great  Swamp  in  Dresden." 

George  Lake;  Skowhegan  and  Canaan  townships,  Somerset  C^ounty;  outlet  to 
Oak  Pond  and  Carrabassett  Stream. 

(Hlman  Pond;  Lexington  and  New  Portland  townships,  Somerset  C'ounty;  outlet 
into  Carrabassett  River;  inlets  from  several  small  ponds;  area,  0.5  square  mile  (Wells). 

Gold  Brook;  rises  in  Kibby  Township,  northern  Franklin  County;  flows  south- 
westward  into  North  Branch  of  Dead  River. 

Great  Pond;  Rome  and  Belgrade  townships.  Kemiebec  County;  inlets  from 
North,  Ellis,  and  McGrath  ponds:  outlet  to  Ix)ng  Pond  (to  MesHalonske<^  I^ake);  area, 
12.7  square  miles;  elevation,  250  fiH»t. 

Greeley  Pbnd;  Augusta  Townshij),  Kennebec  County;  outlc»t  to  Togus  River; 
elevation,  alx)ut  160  feet. 

Ghreeley  Pond;  Mount  Vernon  and  Rc^diield  tijwiiships,  Keinieb(H*  C-ounty;  outlet 
into  Lake  Maranacook;  area,  1.1  8<|uare  miles;  c4«*vation,  2U'^  feet. 

Greenbuflh;  Pond;  Jim  Pond  Township,  northern  P'ranklin  County;  outlet  to 
North  Branch  Vrf  Dead  River. 

Grindstone  Pond;  Kingfield  TowuHliij),  Franklin  ('ounty;  outlet  to  Tufts  Pond. 

Gulf  Stream;  rises  in  T.  1,  R.  5,  central  Soni(»rs<'t  County;  flows  southeastwanl 
into  Dead  River. 

Gulf  Streaxn;  risers  in  Withee  Pond,  Maylicld  Township,  Somerset  County;  flows 
northwestward"  into  Austin  Stream. 
.     Hall  Pond;  T.  5,  R.  7,  western  8omersi»t  County;  outlet  to  Spencer  Pond. 

Hammond  Brook;  rises  in  Jerusalem  Township,  P^ranklin  County;  flows  eastward 
into  Carrabassett  River. 

Hancpck  Pond;  Embden  Township.  Somers<?t  (.\)unty;  outlet  to  Embilen  .Pond; 
area,  aV)out  1  square  mile  (Wells);  elevation,  520  feet. 

Hayden  Lake;  Madison  Township.  Somerset  County;  outlet  into  Wesserunstitt 
Stream;  area,  about  3  square  miles  (Wells).     Called  by  Wells  "Madison  Pond." 

Heald  fond;  Moose  River  Plantation,  western  Somerset  Comity;  outlet  to  Moose 
River. 

Heald  Ponds  (3);  Spaulding  Township,  eastern  Somerset  County;  outlet  into 
Austin  Stream;  elevation  of  highest  jKmd,  l.'i88  feet. 

Heald  Stream;  rises  in  Heald  Ponds,  Spaulding  Township,  (^astern  ^m(>rset 
County;  flows  southeastward  into  Austin  Stnam. 

Henaon  Brook;  rises  in  Jackman  Township,  w<^sterii  Somerset  Oounty ;  flows 
northwani  into  Moose  River. 

Kicks  Pond;  Palmym  Township,  Somerset  County;  outlet  into  Sebasticrook  Lake, 
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Higgiiis  Stream;  rises  in  Brighton  Township,  Somerset  County;  flows  southeast- 
ward into  Moose  Pond  (to  Sebasticook  River). 

Holeb  Pond;  Holeb  Township,  western  Somerset  County;  outlet  into  Moose  River; 
area,  approximately  2  square  miles:  ele\*ation,  about  1,133  feet.  See  pages  136-137 
for  fiuther  information  regarding  this  pond. 

Holway  Brook;  rises  in  southern  part  of  Forks  Plantation,  Somerset  County;  flows 
suuthwcstward  into  Kennel)ec  River. 

Horse  Brook;  rises  in  T.  3,  R.  6,  central  Somerset  County;  flows  northwestward 
into  Moose  River. 

Horseshoe  Pond;  West  (Gardiner  Township,  Kennebec  County;  outlet  into  Cob- 
l)088eecontee  River;  elevation,  137  feet. 

Horsdshoe  Pond;  T.  2,  R.  6,  northern  Franklin  County;  outlet  into  North  Branch 
of  Dead  River;  elevation,  about  1.2f0  feet. 

Horseshoe  Pond;  Tps.  3  and  4,  R.  5,  western  Somerset  (V>unty ;  outlet  into  Spencer 
Stream. 

Houston  Brook;  risc^  in  western  part  of  Pleasant  Ridge  Township,  Somerset 
County;  flows  sou thea.« .ward,  then  northeastward,  into  Kennebec  River. 

Hustbn  Brook:  ri.ses  on  southern  slope  of  Mount  Bigelow,  western  Somerset  Count)'; 
floWs  southward  into  Carrabassett  River. 

Indian  Pond;  Holeb  Township,  western  Somerset  County;  outlet  into  Moose  River. 

Indian  Pond;  Lexington  Township,  Somerset  County;  outlet  into  Carrabassett 
River. 

Indian  Pond;  St.  Albans  Township,  Somerset  County;  outlet  into  Sebasticook 
River;  area,  approximately,  2.5  square  miles  (Wells). 

Indian  Pond;  eastern  Somerset  County;  inlets.  West  Outlet  Ponds,  Kennebec  River, 
Indian  Stream,  and  a  number  of  small  streams  and  ponds;  outlet,  Kennebec  River; 
a)K)ut  5  miles  long  in  two  levels,  the  first  being  about  a  mile  long,  and  932  feet  above 
mean  tide;  a  short  stretch  of  "narrows,"  where  a  fall  of  about  5  feet  occurs,  connects 
tlie  two  levels;  greater  part  of  pond  is  927  feet  above  tide;  used  for  r^ulation  of  water  in 
log  driving;  controlled  by  a  dam  at  lower  end;  total  area,  1.5  square  miles. 

Indian  Stream;  rises  in  Big  Indian  Pond,  western  Piscataquis  County;  flows  north- 
westward into  Indian  Pond,  Kennebec  River. 

Indian  Stream;  risers  in  the  western  part  of  T.  2,  R.  6,  northern  Franklin  County; 
Hows  eastward  intr)  Long  Pond  (to  Dead  River). 

Ironbound  Pond;  Thomdike  Township,  north-central  Somerset  County;  outlet  into 
I^>wer  Churchill  Stream. 

Iron  Pond;  T.  5,  R.  6,  western  Somerset  County;  outlet  into  Spencer  Stream. 

Island  Pond;  T.  1,  R.  G,  eastern  Somerset  County;  outlet  into  Kennebec  River.   * 

Jackson  Brook;  rises  in  southern  part  of  Moscow  Township,  Somerset  County;  flows 
south  west  ward  into  Kennebec  River. 

Jackson  Pond;  Concord  Township,  Somerset  C<>unty;  outlet  through  Mill  Stream 
to  Martin  Stream. 

Jamies  Pond:  Manchester  and  Farmingdale  townships,  Kennebec  County;  outlet 
into  Sanborn  Pond  (to  CoblK)sseccontee  River);  elevation,  about  210  feet. 

Jim  Pond:  northwestern  Franklin  Countv:  outlet  into  North  Branch  of  Dead  River. 

Jimmy  Pond;  Litchfield  Township,  Kennebec  County;  outlet  into  Buker  Pond; 
elevation,  about  175  feet. 

Johnson  Brook:  rises  in  small  jM)nds  in  northern  part  of  Bingham  Township,  Som- 
er8(^t  (bounty:  flows  southward  into  Fall  Brook,  which  enters  the  Kennebec. 

Judkins  Pond;  Lexington  Township,  Somerset  County;  outlet  through  Gilman 
Pond  to  Carral )assett  River:  area,  0.75  s(juare  mile  (Wells). 

Kelly  Brook;  rises  in  central  part  of  Forks  Plantation,  Somerset  County;  flows  west- 
wani  into  Kennebec  River. 
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Sbby  Stream;  risefl  in  Kihhy  Township,  uurthern  Franklin  Omnty;  flows  soutli- 
istward  into  Spencer  Stream,  western  Somerset  County. 

Kidder  Pond;  Vienna  Township,  Kennebec  County ;  outlet  into  Beaver  Pond ;  eleva- 
on,  about  840  feet. 

XnightB  Pond;  Square  Town  Township,  eastern  Somerset  County;  outlet  into  Ken- 
ebec  River;  area,  0.2  square  mile. 

Lazy  Tom  Brook;  rises  in  western  Piscataquis  (^<>unty :  flows  southward  into  Roach 
liver. 

Lemon  Stream;  rises  in  Industry  Township,  Franklin  County;  flows  southeast- 
nurd  into  Sandy  River. 

Idly  Pond;  Freeman  and  New  Portland  townships,  Franklin  and  Somerset  counties; 
(Utlet  into  Carrabassett  River. 

little  Alder  Stream;  rises  in  extreme  southern  part  of  T.  2,  R.  6,  northern  Frank- 
in  County;  flows  southeastward  into  Aldfer  Stream,  a  tributary  of  North  Branch  of 
>ead  River;  receives  drainage  from  Snow  and  Round  Mountain  ponds. 

little  Austin  Pond;  Bald  Mountain  Township,  eastern  Somerset  County;  outlet 
Dto  Austin  Pond;  elevation,  1,216  feet. 

little  Big  Wood  Pond;  Dennes  Township,  west-central  Somerset  County;  inlet, 
^ood  Stream;  outlet  into  Little  Wood  Pond;  area,  approximately,  1.35  square  miles 
Wells). 

little  Chase  Pond;  Moscow  Township,  Somerset  C/ounty ;  outlet  into  Chase  Stream; 
levation,  about  1,320  feet. 

little  Heald  Brook;  rises  on  south  side  of  Dimmick  Mountain,  Spaulding  Town- 
bip,  eastern  Somerset  County;  flows  southeastward  into  Heald  Stream. 

little  Houston  Brook;  rises  in  western  part  of  Conrx)rd  Township.  Somerset  (>ounty ; 
owB  northeastward  into  Houston  Bn)ok. 

little  Indian  Pond;  St.  Albans  Township,  Somerset  County;  outlet  into  Indian 
*ond  (to  Sebasticook  River);  area,  approximately,  0.35  8C|uare  mile  (Wells). 

little  Tndian  Pond;  Square  Town  Township,  eastern  Somerset  County;  outlet  into 
ndian  Stream  (to  Kennebec  River). 

little  Jim  Pond;  northeastern  Franklin  County,  Jim  Pond  Township;  outlet  into 
im  Pond. 

little  Pocket  Pond;  T.  2,  R.  6,  northern  Franklin  County;  outlet  to  Natanis  Pond 
to  Dead  River);  elevation,  1,260  feet;  one  of  the  ** Chain  of  Ponds." 

little  Pond;  Rome  Township,  Kennebec  County;  outlet  to  North  Pond ;  combined 
rea  of  Little  and  North  ponds,  3.0  s(|uarc  miles;  elevation,  253  feet. 

little  Spencer  Stream;  rises  in  ponds  in  T.  4,  R.  5,  Somerset  County ;  flows  south- 
rard  through  Spencer  Ponds  into  Spencer  Stream. 

little  Wood  Pond;  Attean  Township,  wost-<*entral  Sonierst^t  (k>unty;  inlets  fnmi 
little  Big  Wood  and  Benjamin  ponds;  outlet  to  W(mmI  Pond  (to  McK)8t»  River). 

Locks  Pond;  Chesterville  Township,  Franklin  County;  outlet  to  Wilson  Stream  (to 
andy  River). 

ItfOn^Pond;  T.  2,  R.  6,  northern  Franklin  County;  inlets  from  Natanis  and  Pocket 
onds  and  small  brooks;  outlet  U:>  Bog  Pond  (to  Dead  River r,  elevation,  1,260  feet; 
36  of  the  ''Chain  of  Ponds." 

JjOTkg  Pond;  southwestern  part  of  Hartland  Township,  Somerset  County;  outlet  to 
ebleys  Pond  (to  Carrabassett  Stream). 

Lon^  Pond;  Jackman  and  Long  Pond  townships,  north -(central  Somerset  County; 
lets,  Moose  River,  Upper  and  I>ower  Churchill  streams,  and  Parlin  Stream;  outlet, 
oose  River;  area,  approximately,  5  square  miles;  elevation,  1,155  feet;  used  for  stor- 
ie  of  water  for  log  driving;  dam  commands  a  head  of  alwut  8  feet.  See  page  \M  for 
tditional  information  regarding  this  pond. 

I^n^  Pond;  Parlin  Pond  Township,  central  Somerset  County;  outlet  into  Parlin 
ream  (to  Moose  River). 
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Long  Pond;  Rangeley  and  Dallas  tx)wn8hip8,  we«t-central  Franklin  County;  outlet 
inU^  South  Branch  of  Dead  River. 

Long  Pond:  Rome,  Belgrade,  and  Mount  Vernon  townships,  Kennebec  County; 
inlets  from  Great  Pond  and  several  smaller  ponds  and  brooks;  outlet  through  Belgrade 
Stream  to  Messalonskee  Lake;  an»a,  4.2  square  miles;  elevation,  241  feet. 

Long  Pond;  T.  1,  R.  ().  eai*t(?rn  Somerset  County;  outlet  into  Kennebec  River. 

Long  Pond;  T.  4,  R.  5.  w(»8teni  Somerset  County;  outlet  into  Spencer  Stream. 

Loon  Pond;  Litchfield  Township,  Kennebec  County;  outlet  into  Pleasant  Pom! 
(to  Cobbosseecontee  River);  elevation,  about  180  feet. 

Lovejoy  Pond;  Albion  Township,  Kennebec  County;  outlet  into  Sebastirook 
River  through  Fiftc^enmile  Brook;  area,  0.7  square  mile  (Wells). 

Lower  Churchill  Stream;  ris<'s  in  small  (K>nd8  in  Thomdike  Township,  north- 
central  Somerset  County;  flows  southi'aetward  into  Long  Pond  (to  Moose*  River). 

Lower  Pond;  T.  2,  R.  0,  northern  Franklin  County;  inlet  from  Bog  Pond,  Dc*l 
River;  outlet,  North  Branch  of  Dt*ad  River. 

Luther  Pond;  Thorndikc*  Township,  central  Somerst^t  County;  outlet,  Brasmia 
Stream  (to  Brassiia  Lake). 

Maranacook  Lake;  Read  field  and  Winthrop  townships,  Kennebec  County;  inlets 
from  (Ireeleyand  othc^r  small  ponds;  outlet  to  Lake  Annabe88acHx>k;  area,  2.5  fv]uare 
miles;  elevation,  215  feet.     Callcnl  by  Wells  "North  Pond." 

Martin  Stream;  ris<»s  in  Concord  Township,  Somerw»t  County;  flows  southeast- 
ward into  K(*nnebec  River. 

McGrath  Pond;  Oakland  and  Belgrade  townships,  Kcnnebe<'  County:  inleus 
small  bnH)ks;  outha  into  Ellis  Pond;  arc^,  0.7  s<iuare  mile;  elevation,  273  fe<»t. 

McGurdy  Pond;  Sharon  and  Che8ter\ille  townships,  Franklin  County;  outlet  into 
Sandy  Riv<T. 

McKinney  Pond;  Iloleb  Township,  western  Somerset  County;  outlet  into  Mocee 
River. 

Merrill  Pond;  Concord  Township,  Somers<*t  County;  outlet  to  Kennel)ec  Ri\"CT; 
elevation,  '^4'^  feet. 

Messalonskee  Lake;  Oakland,  Belgrade,  and  Sidney  townshi|>Sy  Kennebn: 
County:  principal  MH,  Belgrade  Stream;  outlet,  Messalonskee  Strieam;  area,  .V4 
scjuare  niiles;  elevation,  235  feet.     Called  by  Wells  "Snow  Pond." 

Messalonskee  Stream;  rises  in  Messalonskee  Lake,  Oakland  Township,  Kennebec 
County;  flows  northeastward,  then  scnitheastward,  and  enters  the  Kennebec  at  Water- 
villc;  lenirth,  about  42  miles;  <lraina^e  an»a,  208  sf[uare  miles;  fed  by  extensive  lakos, 
the  ajwregatt'  wat<T  surface  of  which  is  between  25  and  30  square  miles;  flow  ver>'  i"(»n- 
stant  and  fall  larfje;  j'Xtensively  utilizcKl  f(»r  jwwer.  Called  by  Wells  **Emersi(Hi 
Stream."  (ia^iui:  station  at  Waterville,  establishe<l  1903,  discontinued  1906:  drain- 
a«:e  area  at  this  iK)int.  205  square  miles. 

Michael  Stream;  rises  in  southeastern  j)art  of  Jerusalem  township,  Franklin 
C^>unty:  flows  eastward  into  Sandy  Stream,  a  tributary  of  Carrabassett  River. 

Michael  Stream:  rises  in  Solon  Township,  Somerw^t  County ;  flows  southwesturanl 
into  Kennebec  Kiver  about  3  miles  below  Solon. 

Mill  Pond;  Harmony  Township,  Somerset  County;  outlet  into  Moose  Pond  (toSelttS- 
tieiK)k  lliver.i;  area.  1.1  scpiare  miles  (Wells). 

Mill  Pond;  Pleasiint  Hidue  Township,  Somerset  County;  outlet  into  Kenneiw 
River;  elevalion,  J.  1-10  feet. 

Mill  Stream:  rises  in  Embdeii  Pond,  Kmden  Township,  SomeiBet  County;  flo« 
.'southeastward  into  Carrabassett  Kiver. 

Mill  Stream;  rises  in  .Jaek.^)n  Lake,  Coneord  Township,  Somerset  County:  flows 
southward  into  Martin  Stream,  a  tributary  of  the  Kennebec. 

Mill  Stream:  ri.M's  in  Xorridirewock  Township,  Somerset  County;  flows  northeast- 
ward into  Kenni'lMM"  River  at  .Norrid^ewoek. 
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;  rises  in  Mink  Ponds;  flows  south wani  into  Austin  Stream. 
;  rises  in  western  part  of  Forks  Plantation,  Somerset  County;  flows 
pBOthwestward  into  Kennebec  River. 

ICnk  Fonda;  Moscow  Township,  Somerset  County;  outlet  to  Austin  Stream;  ele- 
•wtkm,  1,240  feet. 

Waeree  Pond;  Misery  Township,  east-central  Somerset  County;  outlet,  Miseree 
Bbetm  (to  Braasua  Lake);  area,  approximately:  area  1.5  square  miles  (Wells). 

IGieree  Stream;  rises  in  Miseree  Pond,  Misery  Township,  ea8t-<'entral  Somerset 
lOoonty;  flows  northeastward  into  Brassua  Lake  (to  Moose  River). 

Moores  Pond;  T.  4,  R.  7,  west-central  Somerset  County;  outlet  into  Horse  Brook, 
ii  tributary  of  Moose  River. 

Moose  Brook;  rises  in  eastern  Somerset  County;  flows  southeastwanl  into  Moose- 
■Hudlake. 

Moose  Brook;  rises  in  T.  4,  R.  7,  central  Somerset  County;  flows  northwestward 
Eilo  Horse  Brook,  a  tributary  of  Moose  River. 

Mooeehead  Lake;  eastern  Somersi^t  and  western  Piscataquis  (x>unties;  inleto, 
Boich  and  Moose  rivers  and  a  number  of  small  streams;  outlet,  Kennebec  River;  area, 
■bout  115  square  miles;  drainage  area  at  mouth,  1,240  square  miles;  elevation,  1,026 
Bwt;  used  for  storage  of  water  for  water  power  and  log  driving;  dam  commands  a  head 
of  7.5  feet  over  entire  surface;  navigable  by  8teamlx)ati<  from  end  to  end.  See  pages 
9S2-133  for  information  regarding  storage  (Opacity,  etc. 

Moose  Pond:  Harmony  and  Hartland  townships,  Somerset  County;  outlet  to  Sebas- 
^aoook  River;  inlets  from  Mill,  Starbird,  and  Stafford  ponds  and  a  number  of  brooks; 
•KB,  approximately,  9.50  square  miles  (Wells). 

Moose  Pond;  Mount  Vernon  Township,  Kennebec  ('ounty;  outlet  into  Belgrade 
Stream,  a  tributary  of  Messalonskee  Lake;  elevation,  about  400  feet. 

Moose  Biver;  rises  in  the  extreme  northern  part  of  Franklin  County;  flows  in  a 
JBeneial  direction  a  little  north  of  east  and  enters  Moosehead  Lake  from  the  west; 
l«ngth,  about  70  miles;  drainage  area,  680  square  miles.  The  stream  passes  through 
<Attean,  Wood,  and  Long  ponds  and  Brassua  Lake,  and  receives  tlie  drainage  from  a 
laiige  number  of  small  ponds  well  scattered  over  the  basin.  Gaging  station  near  Rock- 
itood,  established  1902;  drainage  area  at  this  j)oint,  680  square  miles. 

Mosquito  Pond;  Forks  Plantation,  eastern  Somerset  County;  outlet  iuU)  Moxie 
Pond. 

Moxie  Pond;  East  Moxie  Township,  eastern  Somerset  County;  inlets,  Alder,  Sandy, 
*nd  Raker  streams  and  several  small  jwnds  and  br(K)k8;  outlet  through  Moxie  Stream 
into  Kennebec  River;  area,  2.6  scjuare  mih^;  drainage  area  at  outlet.  80  square  miles; 
elevation,  965  feet;  commanded  by  a  dam  affording  a  head  of  9  (voi\  u.sed  for  water 
storage  for  log  driving.     See  p>age  138  for  fuller  information. 

Mozie  Stream;  rises  in  Moxie  Pond,  ea,stern  Somerset  County;  Hows  westward 
into  Kennebec  River;  has  a  fall  of  370  fi*et  in  4  miles,  one  fall  ()f  95  feet  being  nearly 
Vertical;  total  drainage  area,  92  square  miles. 

Mountain  Pond;  central  Somerset  County;  outlet  northeastward  inU)  Dimmic^k 
I*ondg;  elevation,  2,000  feet. 

Maddy  River;  rises  in  Topsham  Township.  Sagadahoc'  County;  liows  northeast- 
ward into  Kennebec  River  at  Merrymeeting  Hay. 

Mud  Pond;  Embden  Township,  Somerset  County;  outlet  into  Fahi  Pond. 

Mud  Pond;  Thomdike  Township,  north-ccmtral  Somerset  County;  outlet  inU) 
Wer  Churchill  Stream. 

Kuskrat  Pond;  Thomdike  Township,  north-central  Somerset  County;  outlet  into 
Wer  Churchill  Stream. 

Harrows  Pond;  Win throp  Township,  Kennebw  County;  inlet  from  Carlton  Pond; 
^tletinto  LakQ  Annabessacook;  area,  0.8  square  mile;  elevation,  approximately,  180 
feet 
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Natauis  Pond;  T.  2,  R.  6,  northern  Franklin  County;  inlet  from  Round  Pond, 
Dead  River;  outlet  into  Long  Pond  (to  Dead  River);  elevation,  1,260  feet;  oneof  tbt 
"Chain  of  Ponds." 

Nehuznkeag  Pond;  Pittston  Township,  Kennebec  County;  outlet  into  Kennebee 
River. 

Nequasset  Brook;  rises  in  Dresden  Township,  Lincoln  County;  flows  southviid 
through  Nequaaset  Pond  into  Kennebec  River  at  Woolwich,  opposite  Bath. 

Nequaaset  Pond;  Woolwich  Township,  Sagadahoc  County;  inlets  from  NequasKi 
and  other  brooks;  outlet  into  Kennebec  River;  area,  0.6  square  mile;  elevation,  IS 
feet. 

Nokomis  Pond;  Palmyra  Township,  Somerset  County,  and  Newport  Townshqi^ 
Penobscot  County;  outlet  into  Sebasticook  Lake. 

NorcroBS  Brook;  rises  in  western  Piscataquis  County;  flows  northwestward  into 
Moosehead  Lake. 

NorcroBs  Pond;  CTiesterville  Township,  Franklin  County;  outlet  into  Sandj 
River;  area,  0.35  square  mile  (Wells). 

North  Boundary  Pond;  T.  3,  R.  6.  northern  Franklin  County;  outlet  into  Noctk 
Branch  of  Dead  River;  elevation,  2,061 -f-  feet. 

North  Pond;  on  boundary  between  Smithfield  and  Mercer  townships,  Somefset 
County,  and  Rome  Township,  Kennebec  County;  inlets  from  East  and  Little  pondf; 
outlet  into  Great  Pond;  combined  area  of  North  and  Little  ponds.  3.6  square  milei; 
elevation,  253  feet. 

North  Pond;  Temple  and  Wilton  townships,  Franklin  County;  outlet  into  Sandy 
River;  area,  about  1  scjuare  mile  (Wells). 

North  Pond;  Chesterville  Township,  Franklin  County;  outlet  into  Sandy  River, 
area,  about  1  square  mile  (Wells?). 

It  is  not  certain  to  which  of  the  three  foregoing  ponds  Wells  referred  in  his  list  d 
ponds  ronnc(^ted  with  Sandy  Rivor.  As  shown  on  Scarborough's  map  of  southwesten 
Maine,  they  differ  little  in  size  irom  Norcross  Pond,  the  area  of  which  is  given  asOJS 
s<iuarc>  mile. 

Northwest  Boundary  Pond;  T.  3,  R.  6,  north«m  Franklin  County;  outlet  int0 
North  Branch  of  l)(»a(l  River;  elevation.  2,061  feet. 

Oak  Pond;  Skowhegan  Township,  Somerset  County;  inlet  from  Lake  Geoige;  out- 
let into  Carraba^'^sett  Stream. 

Otter  Pond;  T.  2,  R.  6,  northern  Franklin  County;  outlet  into  North  Branch  d 
Dead  River;  elevation.  1,360+  feet. 

Otter  Ponds;  central  Somerset  County;  outlet  into  Kennebec  River;  area,  tuo 
ponds,  0.5  square  mile. 

Palmyra  Ponds;  Palmyra  Township,  Somerset  County;  outlet  into  Sebasticook 
Hiver;  combine<l  water  .surface,  two  ponds.  0.0  square  mile  (Wells). 

Parker  Pond;  T.  :i,  R.  5.  western  Somerset  County;  outlet  to  Spencer  Stream. 

Parlin  Pond;  Parlin  Pon<l  Township,  central  Somerset  County;  outlet,  Pariin 
Stream  to  Long  Pond  (to  M(M)se  River) ;  arc^.  approximately,  2.75  square  miles  (Welb) 

Parlin  Stream;  rises  in  Parlin  Pond,  Parlin  Pond  Township,  central  Somerwt 
County;  flows  northea^ward  into  l>ong  Pond  (to  Moose  River). 

Pattee  Pond;  Winslow  Township.  Kennebec  County;  outlet  into  Sebasticook 
River;  area,  0.85  s(iiiare  mile  (Wells);  elevation,  about  120  feet. 

Perham  Stream;  rises  in  Mount  .Vbrahaiu  Township,  Franklin  County;  flow> 
.southward  and  southwestward  into  Sandv  River. 

Pierce  Pond;  central  Somerset  County;  outlet  into  Kennebec  River;  area,  abottt 
2.3  square  miles;  drainage  area  at  outlet.  18  .^^juan*  miles;  elevation,  about  1,125 fc*t 
(barometric);  dam  commands  a  head  of  alx)ut  10  feet ;  used  for  storage  of  water  for  lo? 
driving.     See  page  139  for  additional  information  regarding  this  pond. 
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Pond;  Litchfield  Township,  Kennobcc  (Vnmty,  and  Richmond  Town- 
hip,  Sa^^ahoc  County;  inlets  from  a  niimhor  of  small  brfK>ks;  outlet  into  Cobhosseo- 
xmtee  River;  area,  1.1  square  miles;  elevation,  137  feet. 

Pleasant  Pond;  central  Somerset  County;  outlet.  Pleasant  Pond  Stream;  area,  l.G 
quare  miles;  drainage  area  at  mouth,  5.9  square  miles;  elevation,  1,2(>5  feet;  780  feet 
■II  to  Kennebec  River  in  a  distance  of  al>out  3.5  miles. 

Pleasant  Pond  Stream;  rises  in  Pheasant  Pond,  central  Somerset  County;  flows 
oathwestward  into  Kennebec  River. 

Plymouth  Ponds;  Plymouth  Township,  Penobscot  County;  inletf«  from  Skinner 
?lO(iid  and  small  brooks;  outlet  into  Sel>asticook  I^ke;  ar(»a,  al)out  3  square  miles 
Wells). 

Pocket  Pond;  T.  2,  R.  6,  northern  Franklin  County;  outlet  into  T^ong  Pond  (to 
!>ead  River);  elevation,  1,260  feet;  one  of  th(^  "Chain  of  Ponds." 

Ponco  Ponds;  Moose  River  Plantation,  w<*stom  Somerset  County;  outlet  t-o  Moose 
iiver. 

Poplar  Brook;  rises  in  Jerusalem  Township,  Franklin  (Vmnty;  flows  soiithwest- 
rard  into  Carrabassett  River  at  Carrabassc^t . 

Prongs  Pond;  western  part  of  Piscataquis  County;  outl(»t  to  McKweht^  Lake. 

Ptu^atory  Ponds  (3);  Litchfield  Township,  Kennebec  (-ounty;  inlet  from  Sand 
^tmd;  outlet  into  Cobbo88eecontc»e  River;  area  of  larj^est  pond,  0.7  square  mile;  eleva- 
ion,  175  feet. 

Rapid  Stream;  rises  in  JeriLsalem  Township.  Franklin  County;  flows  8<futhi»ast- 
rard,  then  northeastward,  into  ('arralwissett  River  at  Kingfield. 

Reding^ton  Brook;  ris<»s  in  Redinp:t('n  Ponds.  c<»ntml  Franklin  County;  flows 
outhwestward,  th<»n  northwestward,  into  South  Branch  of  Dead  River. 

Beding^n  Ponds;  Re<lingttm  Township,  central  Fmnklin  County;  outlet  into 
ftedington  Brook. 

Beed  Brook;  rises  on  Mount  Bii^elow,  Bigelow  Township,  western  Somerset 
Sounty;  flows  northward  into  Dead.  River. 

Richard  Pond;  Winthrop  Township,  Kennebec  County;  inlet  from  Shed  Pond; 
iitlet  into  Cobboeseecontee  Pond;  elevation,  about  180  iwt. 

Bitt  Brook;  rises  in  southwi^stem  part  of  Mayfield  Township,  Somerset  County; 
lows  northward  into  Sou^h  Branch  of  Austin  Stream. 

Boaeh  Ponds;  west-central  Piscataquis  County;  outlet  ihn)Uij:h  Roach  River  to 
Cooeehead  Lake;  three  ponds,  known  as  I'pper.  Middle,  and  Lower,  with  areas, 
BBpectively,  of  1.5,  1.5,  and  5  scpmre  niih's;  dam  on  each  jxmd;  used  for  lo^  drivinjr. 
tee  pages  137-138  for  further  descrij»tion  of  these  |X)nds. 

Boach  Biver;  receives  headwat<'rs  from  .slopes  of  Boardman  and  White  Cap  moun- 
ains,  west-central  Piscataquis  County;  flows  northwestward  through  a  s<»ri<'8  of  three 
honds,  and  emptic»s  into  Sp<»ncer  Bay  on  east  AAv  of  M(K»s4*head  Lake:  l(»ngth,  about 
©  milc*s;  draina^'  basin  c<mipletely  fon-sted:  total  ar<*a  at  mouth,  120  s([uare  miles; 
K)  large  tributary  streams;  three  |)<mds  of  importance — Cpper,  Middle,  and  Lower 
loach  ponds;  river  utilizf»d  for  loi^  drivinjx:  ^'Uging  station  at  Roueh  River  (established 
D  1901 ;  drainage  ar(»a  at  this  jxiint.  K5  squan*  miles. 

Bobinson  Pond;  on  boundary  betw(*en  Carritunk  and  Spaulding  townships,  east- 
sm  Somerset  County;  inlet  from  Doughnut  Pond;  outh't  into  Pleasant  Pond  Stream; 
^evation.  1.478  ietit. 

Bobinson  Pond  Outlet;  rises  in  Robinson  Pond;  flows  northwestward  through 
>eer  Bog  ami  Moores  Bog  to  Pleasant  Pond  Stream. 

Bock  Pond;  Tps.  5  and  G,  Rs.  (5  and  7,  western  Somerset  County;  outlet  into  Spen- 
ser Stream. 

Bog^rs  Pond;  St.  Albans  T<»wnshii),  Som<»rset  Count v:  outlet  into  Little  Indian 
?ond  (U>  Sebasticook  River);  area,  about  0.9  square  mile  (\V(>lls). 
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Rolling  Dam  Brook;  risers  in  southern  part  of  Giardiner  Township,  Kcnnebee 
(^ounty;  flows  northeastward  and  eastward  into  Kennebec  River  near  Gardiner. 

Bound  Mountain  Lake;  Alder  Stream  Township,  northern  Franklin  County; 
outlet  to  Little  Ald(T  Stream. 

Bound  Pond;  T.  2,  R.  6,  northern  Franklin  ( bun ty;  .inlet,  Dead  River;  outlet  n 
Natanis  Pond,  Dead  River;  elevation,  about  1,260  feet;  one  of  the  "Chain  of  Ponda.** 

Bowe  Ponds;  Pleasant  Rideje  TowTiship,  Somerset  County;  outlet  through  Sandy 
Stream  to  rarraba.««ett  River;  inlets  fn>m  several  small  ponds;  area  of  lar^eRt  pxiod, 
0.7  square  mile  (Wells);  <4evation,  1,209  feet. 

Bowe  Pond  Stream;  ris<»8  in  Rowe  Ponds,  Pleasant  Ridge  Township.  Sfjm««t 
O^unty;  flows  south  west  ward,  unitino;  with  East  Bnwk  t<»  form  Sandy  Stream,  a  trib- 
utary of  Carra basset  t  River. 

Saddleback  Ponds  (2);  near  Saddleback  Mountain,  in  northern  part  of  Sandy 
Riv<T  Township,  w(*st-cent nil  Franklin  County;  outlet  to  Dead  River  Pond  (t(»S^«uifc 
Bnmch  of  Drad  River). 

Sally  Pond;  l)enn<*s  Township,  w<»stem  Somerset  County;  outlet  into  Mooch-  River. 

Salmon  Stream;  rises  in  Johnson  Mountain,  T.  2,  R.  6,  central  Somerset  County; 
flows  soutlu'ustwanl  into  Dead  River. 

Sanborn  Pond;  Manchester  and  Farmingdale  townships,  Kennel)ec  County;  *m\r 
let  into  Cob  bosses  »con  tee  River;  inlet  from  Jamies  Pond;  elevation,  alxnit  180  fwi. 

Sand  Pond;  Ch(»st(Tville  Township,  Franklin  County;  outlet  into  Wilson  Strom 
(to  Sandy  River). 

Sand  Pond;  Litchfield  Township.  Kennebec  County;  inlet  from  Buker  Pond;  om* 
let  inU)  Purj^tory  Pond  (to  Cobbossec^ctmtee  River);  elevation,  about  175  feet. 

Sandy  Pond;  Einbden  Township,  Somerset  County;  outlet  to  Fahi  Pond:  am, 
0.4  sciuare  mile  (Wells);  elevation,  413  feet. 

Sandy  Pond;  Freedom  Township,  Waldo  County;  outlet  to  Sebasticook  Riv«n 
area,  about  0.9  square  mile  (Wells). 

Sandy  Biver;  rises  in  westeni  part  of  Franklin  Coimty  in  the  hilly  region  e»Ad 
Ranpeley  Lake;  flows  southeastward  about  32  miles,  then  northeastward  17  niilrts 
enlerini!:  the  Kmnebec  about  3  miles  below  Madison;  drainage  area,  670  square  milrt; 
no  larijc  tributaries  or  ponds;  total  fall  alxmt  L(>00  feet,  mostly  in  upp<»r  part  of  bann* 
Cia.u:ini,'  stat  ion  n<'ar  Madison  esta])lishe<l  in  UXM;  drainage  area  at  this  {K)int.  660!?quiff 
miles. 

Sandy  River  Ponds;  Sandy  River  Township,  Franklin  County;  outlet,  Sandy 
River;  an*a.  four  ponds.  1  square  mile  (Wc^lls). 

Sandy  Stream;  rises  in  Kast  Moxie  Township,  eastern  Somerset  Coimty;  flo« 
south  westward  into  Moxie  Pond. 

Sandy  Stream;  rises  in  Hiiirhland  Township,  Somerset  County,  being  formed  by 
union  of  East  Brook  and  Rowe  Pond,  which  drain  Middle  Carrying  Place  and  Rof* 
ponds;  flows  southward  throui^h  Oilman  Pond  to  Carrabassett  River. 

Savag-e  Pond;  northwestern  (V)niville  Township,  Somerset  County;  outlet  to\\* 
s'Tunseit  Stream. 

Sebasticook  Lake;  Newport  Township,  Penobscot  County;  inlets  from  Siet-^« 
and  Corinna  ponds  and  several  small  brooks;  outlet  to  Sebasticook  River;  ar^a. 
api)roxiniately  7.o  s({uare  miles  (Wells).     Called  by  Wells  "Newport  Pond/' 

Sebasticook  River;  rises  in  ponds  in  soutln*a.stem  Somerset  and  w<*8tem  Fen«>b- 
scoi  counties;  flows  in  ireneral  southwest  ward  45  miles  to  Kennebec  River  at  \Sinr 
low,  opposite  Watervilh*;  drainage  area.  970  square  mUes;  many  tributary  pi^nd.^ 
coveriui^  in  all  ril)out  50  scjuare  miles;  total  fall,  about  170  feet;  extensively  used  ft^ 
]>ower. 

Sebleys  Pond;  f 'anaan  an<l  Pittsfield  townships,  Somerset  County;  outlet  to  Keo- 
nebee  River  ihrouirh  Carrabassett  Stream 
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^enxnile  Brook;  ris<»8  in  Sportarlo,  Tolman,  and  Dam  pontb,  Auc:i»Ptft  Town- 
ship, K<»nnehor  (\>unty;  flows  north wo«t ward  into  Kcnnolx'c  River  nhout  ;*>  niih'fl 
alK)ve  Aui^sta. 

Shallow  Pond;  Jim  Pond  Townnhip,  norllwaj^tern  F'Vanklin  County:  outh't  inio 
North  Branch  of  D(*ad  River. 

Shed  Pond;  Manchi'stor  TowniHhip,  KennclxH-  (\iiiniy;  (Uillct  into  Kichard  Pond 
(to  Cohbcwseeoontce  Pond);  idi'vation,  about  320  U^vi. 

Skinner  Pond;  Dixmont  Townsliip,  Pt'nobscot  County;  outlet  to  Plymouth  Ponds 
(to  Sebasticook  Lak<');  ar(»a,  approximately  0.7  square  mile  (Wells}. 

Smith  Pond;  ParHn  Pond  and  Misery  townships,  central  Somerset  County;  outh  t 
t»>  Pari  in  Stream. 

Snow  Pond;  Alder  Stream  Township,  northern  Fnmklin  County:  outlet  into  Lit- 
tle Alder  Stream. 

Socatean  River:  risos  in  Plymouth  or  Boyd  To^^Tlship,  eastern  Somerset  County: 
flows  south t»ast ward  into  Moosehead  Lake. 

South  Boundary  Pond;  T.  3,  R.  0,  northern  Franklin  County;  outlet  into  North 
Branch  of  Dead  RiViRr;  elevation,  2,001  -f  feet. 

Spectacle  Pond;  T.  4,  R.  5,  western  Somerset  County;  outlet  into  Kibby  Stream. 
a  branch  of  Spencer  Stnmm. 

Spectacle  Pond;  Vaasalboro  and  Augusta  townships,  Kennebec  County:  outlet 
into  Kennebec  River  through  Sevenmile  Brook. 

Spencer  Pond;  western  Pia<'ataqui8  County;  outlet  into  Moowhc^ad  Lake:  three 
small  inlets;  area,  approximately,  L5  s<iuare  miles  (Wells). 

Spencer  Ponds;  Tps.  3  and  4,  Rs.  5  and  G,  western  Somerset  County;  inlet  <lrain8 
several  small  ponds;  outlet  into  Spencer  Stream;  area,  approximately,  2S)  square 
inil€«;  elevation,  about  1,150  feet  (barometric):  dam  commands  lO-foot  head  when 
pond  is  fdU^i;  used  for  log  sluicing.  See  page  141  for  additional  infonnation  regarding 
these  ponds. 

Spencer  Stream;  rises  in  T.  5.  R.  0,  western  Somerset  County:  flows  southwest- 
ward,  then  southeastward,  into  Dea<l  River:  many  tributary  ponds;  larg(»st  are  Spen- 
cer Ponds,  which  reach  Spencer  Stream  by  way  of  Little  Sptmcer  Stream.  See  ])age  — 
for  additional  information  regarding  this  stream. 

Spring  Lake;  T.  3,  R.  4,  western  Somerset  County;  outlet  to  Dead  River;  area, 
approximately,  1.1  square  mik^s;  elevation,  about  1,200  feet  al>ovo  mean  sea  h^vel 
(barometric)  and  260  feet  above  Dead  River.  Called  by  Wells  "Long  Lake."  See 
page  140  for  additional  information  regarding  this  lake. 

Spruce  Pond;  Lexington  Township,  Somerset  County;  outh»t  through  Witham 
Brook  to  Embden  Pond;  area,  0.35  sciuan^  mile  (Wells). 

Squaw^  Brook;  risers  in  Fitzgerald  Pond,  near  Squaw  Mountain,  western  Piscata- 
quis County;  flows  southeastward  into  Moosehead  Lake. 

Stafford  Pond;  Hartland  Town.^hip.  Somerset  County;  outh-t  to  M(M)se  Pond  (to 
Sebasticook  River);  area,  0.35  squan*  mile  (Wells). 

Starhird  Pond;  Hartland  Township,  Somers«'l  County:  outlet  to  M(K)se  Pond  (to 
Sebasticook  River);  area,  0.35  square  mile  (Wells). 

Stetson  Pond;  Stetson  Township,  Penol)scot  County:  outlet  to  SebastioK>k  Lake; 
area,  about  2.5  square  miles  (Wells). 

Stony  Brook;  rises  in  central  part  of  Highland  Township,  Somerset  County;  lloWs 
eoutheastward  into  Sandy  Stream,  a  tril)utary  of  Carrabassett  River. 

Stony  Brook;  rises  in  Thonidike  Town.ship,  central  Somerset  County:  Hows  south- 
eastward into  Moose  River. 

Stratton  Brook;  rist»s  on  Mount  Bigelow,  T.  4,  K.  3,  Franklin  County;  flows  west- 
ward and  northwestward  into  South  Branch  of  Dead  River. 
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Tee  Pond;  Jim  Pond  Township,  northern  Franklin  County;  outlet  to  Tim  Brook 
(to  North  Branch  of  Dead  River). 

Ten  Thousand  Acre  Ponds;  «>iithom  boundary  of  Misery  township,  eastern 
Somerset  County:  outlet  to  Chase  Stream  (to  Kennebec  River). 

Three-Comered  Pond;  Augusta  Township,  Kennebec  County;  outlet  to  T(^u= 
Ponds;  elevation,  198  feet. 

Threemile  Pond;  China  and  Windsor  townships,  Kennebec  County;  outlet  lo 
Weber  Pond  (to  Kennebec  River);  area,  1.6  square  miles;  elevation,  180  feet. 

Tim  Brook;  rise*  in  Tim  Pond,  northern  Franklin  County;  flows  northeastward 
into  North  Branch  of  Dead  River. 

Tim  Pond;  western  Eustis  Township,  northern  Franklin  County;  outlet,  Tim 
Brook. 

Tobey  Brook;  rises  about  li  miles  southeast  of  South  Norridgewock,  Somerw-t 
C/Ounty;  flows  southward  into  Martin  Stream  (into  Kennebec  River). 

Toby  Ponds;  T.  5,  R.  7,  westi^m  Somerset  County;  outlet  to  Moose  River. 

Togfus  Ponds;  Augusta  Township,  Kennebec  County;  outlet  through  Togus  River 
to  Kennebec  River;  ar(»a,  I  square  mile;  elevation,  188  feet.  Called  by  Wells  ''Ww- 
romotogus  Pond." 

Tog^us  Biver;  rises  in  Togus  Ponds,  Augusta,  Township,  Kennebec  C-ounty;  flow? 
south  westward  into  Kennebec  River  at  Randolph,  opposite  Gardiner.     ^. 

Tolman  Pond;  Augusta  Township,  Kennebec  County;  outlet  into  Kennebec 
River  thn>ugh  Scvenmile  Brook;  elevation,  about  210  feet. 

Tom  Fletcher  Stresjn;  rises  in  Hrassua  Township,  central  Somerset  Count}*; 
flows  Bf)uthea8tward  into  Moose  River. 

Tomhegan  Pond;  Middlesex  Grant  Township,  eastern  Somerst^t  County;  outlet  inm 
Moosehead  Lake  through  Tomhegan  Stream;  area,  approximately,  0.75  square  mile 
(Wells). 

Tomhegan  Stream;  rises  in  T.  2,  R.  3,  eastern  Somerset  County;  flows  southe&ft- 
ward  into  Moosehead  Lake. 

Trout  Pond;  west-central  Piscataquis  County;  outlet  into  Middle  Roach  Pond. 

Tufts  Pond;  Kingfield  Township,  Franklin  County;  outlet  to  Carrabassett  River; 
area,  0.5  squan*  mile  (Wells). 

Turner  Brook;  rises  in  southern  part  of  Madison  Township,  Somerset  County: 
flows  southeastward  into  Kennebec  River  between  Norridgewock  and  Skowhegan. 

Turner  Pond;  Mo8<'ow  Township,  Somerset  County;  outlet  into  Kennebec  Rivi*r; 
elevation,  about  500  feet. 

Turner  Pond  (2);  Forsythc  and  Holeb  townships,  western  Somersc^t  Ct)imty;  out- 
let into  Iloleb  Pond. 

Unity  (Twenty-five  Mile)  Pond;  Unity,  Bumham,  and  Troy  townships,  Waldo 
County;  outlet  to  Sebasticfok  River;  area,  approximately,  4.25  square  miles  (Wellsi. 

Upper  Churchill  Stream;  rises  in  Bog  Pond,  Bald  Mountains,  Moose  River  Plan- 
tation, wi^stem  Somerset  County;  flows  southeastward  into  Ix)ng  Pond  (to  Mo*i«t 
River). 

Viles  Pond;  .lim  Pond  Township,  northern  Franklin  County;  outlet  into  Xt»rth 
Branch  of  Dead  River. 

Ward  Pond;  Sidney  Townshi]),  Kenneb(»c  County;  outlet  to  Messalonskee  I-akr: 
elevation,  alM)iit  iHO  feet. 

Weber  Pond;  Vassal  bon)  Township,  Kennebec  County;  inlet  from  Threemile  Pon«I: 
outlet  to  Kennebec  River;  area,  1.9  square  miles;  elevation,  138  feet. 

Weeks  Pond;  Brighton  Township,  Somerset  Coimty;  outlet  to  Wessenm:*eti 
Stream. 

Welhem  Pond;  Eustis  Township,  northeastern  Franklin  County;  outlet  to  Tim 
Brook. 
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Wentworth  Pond;  Solon  and  Athens  townshipf*,  Somer8(^t  County;  outlet  into 
Weeserunsett  Stream;  area,  with  Bakers  Pond  (unnamed  on  available  mapp),  approx- 
imately 1  square  mile  (Wells). 

Wesserunsett  Stream;  rises  in  Weeks  Pond,  Brighton  Township,  Somerset 
rVninty;  flows  southward  into  Kennebec  River  in  Skowhegan  Township;  drainag(^ 
area  (Tenth  Census),  167  square  miles;  a  rapid  stream,  affording  numerous  Hit<*8  for 
power,  many  of  which  are  unimproved;  flow  not  very  ctmstant. 

West  Brook;  rises  in  Highland  Township,  Somerset  County;  flows  eastward  into 
Sandy  Stream,  a  tributary  of  Carrabaasett  River. 

West  Outlet  Ponds;  eastern  Somert»et  County;  outlet  from  Moosehead  Lake  to 
Indian  Pond  (to  Kennebec  River);  ar€»a  ()f  thrtK'  ponds,  approximately,  1.25  square 
miles  (Wells). 

Weymouth  Pond;  Corinna  Township,  Penobscot  (Vmiity;  outlet  to  Little  Indian 
Pond  (to  Sebasticook  River);  area,  0.4  square  mile  (Wells). 

Whipple  Pond;  T.  5,  R.  7,  wt»stem  Somerset  County;  outlet  into  Spencer  Pond. 

Whitcomb  Brook;  rises  in  western  part  of  Moscow  Town.ship,  Somerset  County; 
flows  southwestward  into  Kennebec  River. 

Whites  Pond;  Palmyra  Township,  Somerset  County;  outlet  into  Palmyra  Pcmds 
(to  Sebasticook  River.) 

Williams  Stream;  rises  in  eastern  Somerset  County;  flows  southeastward  into 
Mooeehead  Lake. 

Wilsons  Pond;  Wayne  and  Monmouth  tf)wn8hip8,  Kennebec  County;  inlets  from 
Dexter  and  Cochnewagon  ponds;  outlet  into  I-.ake  Annabessacook;  area,  alH)ut  0.9 
square  mile  (Wells). 

Wilsons  Pond;  T.  1,  R.  5,  (»astern  Somerset  County;  outb't  into  Kennebec  River. 

Wilson  Stream;  rises  in  Temple  Township,  Franklin  County;  flows  southeastwanl, 
then  northeastward  into  Sandy  River. 

Wilton  Pond;  Wilton  Township,  Franklin  County;  outlet  to  Sandy  River;  area, 
approximately,  1.25  square  miles  C Wells).  This  is  probably  the  jxmd  calle<l  "Wil- 
sons" by  Wells. 

Witham  Brook;  rises  in  Spruce  Pond,  Lexington  Township,  Somers<*t  County; 
flows  southeastward  into  Embd(m  Pond. 

Withee  Pond;  southwestern  part  of  Mayfield  Township,  Somcrs<'t  County;  outlet 
through  Gulf  Stream  to  Austin  Stream;  elevation,  alM)ut  \,'M)0  feet. 

Wood  Pond;  Attean  Township,  west-central  Somerset  (^oimty;  inlets,  Cxander 
Breok,  Wood  Stream,  and  MfX)8<»,  River;  receivi^s  also  drainage  from  a  number  of  small 
ponds;  outlet,  Moose  River;  area,  al)out  '^.'^  square  miles;  elevation.  1,158  feet.  See 
pages  135-136  for  further  information  regarding  this  jK)nd. 

Wood  Stream;  risi^s  in  Forsythe  Township,  western  Somerset  County;  flows  south- 
csastward  through  Little  Big  W^kkI  and  Tiittb'  W(mk1  jmhuI.m  into  WckmI  Ptmd  (to  Mcmks<» 
River). 

Wyman  Pond;  Brighton  Township,  Somerset  County;  outlet  into  Wessenmsc'tt 
Stream;  area,  0.75  square  mile  (Wells). 

Toungs  Pond;  northeastern  Pleasant  Ki<lg«'  Township,  Somerset  (-oimty;  outha 
into  Kennebec  River;  elevation,  about  1,30()  feet. 
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States — folios  and  separate  sheets  thereof,  (8)  Geologic  Atlas  of  United  States — 
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JNDERGROUND  WATER  IN  SANPETE  AND  CENTRAL 

SEVIER  VALLEYS,  UTAH. 


By  Q.  B.  Richardson. 


LNTRODUCTION. 

Sanpete  and  central  Sevier  valleys  are  situated  at  the  border  of 
the  Basin  Range  and  Plateau  provinces  in  south-central  Utah.  They 
are  bounded  on  the  east  by  the  Wasatch  and  Sevier  plateaus  and  on 
the  west  by  the  Gunnison  Plateau  and  the  Valley  and  Pavant  ranges, 
and  are  drained  by  Sevier  River,  which  empties  into  Sevier  Lake  in 
the  Great  Basin.    (See  fig.  1,  p.  6.) 

These  valleys  rank  with  the  riche^st  parts  of  the  State.  They  were 
occupied  a  few  years  after  the  Mormon  pioneei's  founded  Salt  Lake 
City,  in  1847,  when  settlements,  which  soon  l>ecame  thriving  farm- 
ing communities,  were  established  where  water  for  irrigation  was 
most  available.  A  variety  of  crops,  esi>ecially  wheat,  are  success- 
fully grown,  and  the  valleys  are  popularly  known  as  the  "  granary 
of  Utah."  Sheep  raising  is  also  an  important  industry,  the  adjacent 
highlands  being  used  for  summer  pastures.  The  climate  is  arid,  and 
there  is  a  striking  contrast  between  those  areas  which  in  their  natural 
state  are  covered  with  sagebrush  and  grease  wood  and  the  fruitful 
cultivated  tracts.  (See  PI.  I,  A  and  B.)  Trees  are  normally  absent 
in  the  valleys,  but  they  flourish  to  a  limited  extent  on  the  adjacent 
highlands,  where  there  are  thin  growths  of  quaking  aspen,  scrub 
oak,  and  stunted  conifei's.  Irrigation  is  necessary  for  the  produc- 
tion of  crops.®  Canal  systems  are  maintained  by  San  Pitch  Creek  and 
Sevier  River,  and  the  mountain  streams  are  tapped  by  ditches  near 
the  mouths  of  the  canyons,  but  this  supply  is  insufficient  and  atten- 
tion is  being  turned  to  the  subterranean  store.. 

This  report  is  a  preliminary  statement  of  the  general  conditions 
of  occurrence  of  underground  water  in  Sanpete  and  central  Sevier 
valleys.  The  field  work  was  carried  on  in  cooixjration  with  Sanpete 
and  Sevier  counties  through  the  State  engineer,  Mr.  Caleb  Tanner, 
who  detailed  Mr.  C.  S.  Jarvis  to  collect  the  data  embodied  in  the  list 
of  springs  and  wells  on  pages  51-60. 

*  Dry  farming  haH  not  yet  been  extensively  practiced  here. 


6  UNDEBGBOUKD   WATER  TN   VALLEYS   OP   DTAH. 

TOPOGRAPHT. 

Snnpete  and  central  Sevipr  valleys  are  structural  troughs  filled 
with  "  wash  "  derived  from  the  adjacent  highlands.  They  trend 
northeast -southwest,  and  are  occupied  by  relatively  small  streams 
Sevier  River  draining  the  southern,  and  its  tributary.  San  Pitch 


t'lu.  1. — Map  ot  I'loh.  sbutrlDg  poaltloD  of  SaopeU  mH  central  B 

Creek,  the  nortlieni  valley.     Each  valley  is  about  46  miles  in  length 
and  averages  C  miles  in  width. 

The  main  (.■cntnil  streams  have  a  number  of  tributaries,  the  more 
Jmixjrtant  of  which  flow  from  tlic  oastern  plateaus,  where  the  pre- 
cipitation is  greater  than  on  llie  relatively  low  and  narrow  western 
kfaichlands.    The  streams  flow    perennially  within  the  mountains, 
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where  they  occupy  steep,  narrow  valleys,  but  at  the  mouths  of  the 
canyons  the  discharge  is  largely  diverted  by  irrigation  canals,  and  the 
lower  courses  in  the  broad  lowlands  are  generally  dry,  except  during 
floods.  The  chief  tributaries  of  San  Pitch  Creek  are  Cottonwood, 
Pleasant,  Cedar,  Oak,  Canal,  Ephraim,  Willow,  Manti,  Sixmile,  and 
Twelvemile  creeks,  all  of  which  have  small  drainage  areas  on  the 
Wasatch  Plateau.  Salina  Creek,  draining  255  square  miles,  is  by  far 
the  largest  tributary  stream.  It  flows  in  the  depression  between 
the  Wasatch  and  Sevier  plateaus  and  joins  Sevier  River  13  miles 
above  Gunnison.  The  other  important  tributaries  of  the  Sevier 
in  its  central  valley  are  Lost  and  Monroe  creeks,  which  rise  in  the 
Sevier  Plateau. 

The  elevation  of  Sanpete  and  central  Sevier  valleys  ranges  from 
5,000  feet  above  sea  level  in  their  lower  parts  to  about  6,000  feet  at 
the  upper  border  of  the  lowlands,  above  which  the  mountains  rise 
from  2,000  to  5,000  feet  higher. 

Gunnison  Plateau,  bordering  Sanpete  Valley  on  the  west  and  sep- 
arating it  from  Juab  Valley,  is  35  miles  long  and  varies  from  2  to 
8  miles  in  width.  The  plateau  is  considerably  dissected,  and  only 
remnants  of  its  former  surface  are  preserved  by  horizontal  beds  of 
limestone.  At  its  northern  end  the  plateau  has  an  elevation  of  almost 
10,000  feet,  but  it  slopes  southward  and  merges  into  Sevier  Valley  at 
Gunnison.  A  sparse  growth  of  vegetation  is  supported  on  the  Gun- 
nison Pl|iteau,  from  which  only  a  few  feeble  streams  are  tributary 
to  Sanpete  Valley. 

The  Wasatch  Plateau  borders  Sanpete  Valley  on  the  east  and  ex- 
tends as  far  south  as  the  vallev  of  Salina  Creek.  The  crest  of  the 
plateau  is  underlain  by  Cretaceous  and  Tertiary  sediments,  which,  on 
the  east,  form  a  wall  of  erosion,  beyond  which  the  surface  slopes  to 
Castle  Valley,  a  lowland  underlain  by  shale,  which  separates  the 
plateau  from  the  San  Rafael  swell.  On  the  west  the  Wasatch 
Plateau  slopes  toward  Sanpete  Valley,  conforming  with  a  great 
monoclinal  flexure.  The  Wasatch  Plateau  is  comparatively  well 
timbered  and  is  the  source  of  a  number  of  perennial  streams. 

Sevier  Plateau  forms  the  greater  part  of  the  eastern  boundary 
of  Sevier  Valley,  above  which  it  rises  abruptly,  and  extends  from  the 
valley  of  Lost  Creek  far  to  the  south  of  the  area  under  consideration. 
Its  culminating  point  is  Monroe  Peak,  whose  elevation  is  11,240 
feet.  The  plateau  is  underlain  by  a  series  of  igneous  rocks,  chiefly 
Tertiary  tuflFs  and  lavas.  The  East  Fork  of  Sevier  River  receives  a 
considerable  part  of  the  drainage  of  Sevier  Plateau,  but  Monroe 
Cr3ek  is  the  only  important  stream  that  drains  directly  from  it  into 
the  area  here  considered. 

Central  Sevier  Valley  is  bounded  on  the  west  by  the  Pavant  and 
Valley  mountains,  which  are  the  easternmost  pari^  oi  VVife  ^^^\s\. 
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Rangers  in  this  latitude.  The  Pavant  Mountains  are  about  35  miles 
long  and  from  4  to  l!2  miles  wide  and  are  much  dissected,  their  crest 
forming  a  narrow  ridge  about  10,000  feet  in  elevation.  The  range  is 
but  fairly  well  timbered  and  only  a  few  small  creeks  flow  from  it  to 
the  valley.  The  eastern  slopes  are  underlain  by  east-dipping  strata, 
which  unconformably  overlie  Paleozoic  limestone.  The  Valley 
Mountains  lie  between  the  Gunnison  Plateau  and  the  Pavant  Moun- 
tains, of  which  they  are  a  faulted  oflFset.  They  arc  25  miles  long, 
average  5  miles  in  width,  and  are  about  7,000  feet  high.  They  are 
practically  bare  of  vegetation  and  give  rise  to  no  important  streams, 

GKOIX>GY. 

Sanpete  and  Sevier  valleys  are  represented  on  the  map  of  the 
Wheeler  Survey  "  and  are  described  in  Dutton's  report  on  the  geolog} 
of  the  High  Plateaus  of  Utah,^  but  no  detailed  geologic  work  has  yet 
l>een  done  in  this  region.  The  character  and  structure  of  the  rocks 
are  fairly  well  known,  however,  and  the  following  brief  summan, 
together  with  the  maps  and  sections  (Pis.  II,  III,  V,  and  VI),  indi- 
cates the  general  geologic  conditions  of  occurrence  of  underground 
water. 

The  rocks  of  these  valleys  can  conveniently  be  classified  as  con- 
solidated ''  bed  rocks,-'  which  outcrop  chiefly  on  the  highlands,  and 
unconsolidated  deposits,  which  ocxrur  in  the  broad  central  valleys. 
Strata  of  Mesozoic  and  Tertiary  age  occupy  the  greater  part  of  the 
highlands,  and  igneous  rocks  ai'e  found  in  their  extreme  southern 
portion.  The  valleys,  on  the  other  hand,  are  underlain  to  con- 
siderable depths  by  debris  derived  from  the  disintegration  of  the 
adjacent  highlands.  The  underground  water  occurs  chiefly  in  the 
unconsolidated  deposits,  but  water  contained  in  the  bed  rocks  is 
locally  important. 

BED  ROCKS. 
JURAaSIC   SYSTEM. 

So  far  as  known,  the  oldest  rocks  of  Sanpete  and  Sevier  val- 
leys are  of  Jurassic  age.  They  consist  of  a  considerable  but  undeter- 
mined thickness  of  fissile  clay  shales,  generally  drab  rn  color,  but 
locally  red,  with  some  intercalated  layers  of  drab  sandstone  ranging 
in  thickness  from  a  few  inches  to  a  few  feet.  Lenses  of  gj^psum  and 
rock  salt  are  irregularly  interl)edded  throughout  the  formation. 
These  rocks  outcrop  in  a  range  of  low  hills,  about  30  miles  long  and 
2  miles  wide,  that  extend  along  the  eastern  margin  of  Sevier  Valley 
from  Glenwood  to  the  vicinity  of  Mayfield.    A  less  extensive  outcrop 

•U.  S.  Geog.  Sarv.  W.  l(M)th  Mor.,  Atlas. 

^  DuttoD,  C.  K..  Geology  of  the  High  I'lateatiR  of  Utah  :  U.  8.  Qeog.  and  Geol.  Surr. 
Rock  J  Mt.  Region,  1880. 
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occurs  in  the  center  of  the  valley,  mostly  west  of  Sevier  River,  be- 
tween Redmond  and  Gunnison.  On  the  east  a  fault  causes  these 
Jurassic  strata  to  abut  against  Tertiary  beds,  as  mentioned  later, 
but  relations  are  generally  concealed  by  Quaternary  deposits.  The 
hills  are  practically  bare  of  vegetation,  and  the  soft  beds  have  been 
eroded  into  badland  topography.  These  rocks  are  of  no  value  in 
the  recovery  of  underground  water.  They  exert,  however,  an  impor- 
tant deleterious  influence  upon  the  character  of  streams  with  which 
thev  come  in  contact  because  of  the  readv  solubility  of  their  inter- 
bedded  salt  and  gypsum. 

CRETACEOUS    SYSTEM. 

The  Cretaceous  system  is  represented  by  two  divisions,  the  Col- 
orado and  the  Laramie.  A  small  outcrop  of  rocks  of  Colorado  ago 
occurs  in  the  valley  of  Salina  Creek  just  above  the  mouth  of  the 
canyon,  about  3  miles  from  Salina.  These  are  a  thin-bedded  buff 
sandstone,  with  subordinate  drab  shale  carrying  Inoceramvs  lahia- 
tris.^  At  the  western  limit  of  their  outcrop  the  Colorado  strata  stand 
almost  vertical  and  are  directlv  overlain  bv  horizontal  Eocene  beds. 
Because  of  their  limited  exposure  these  rocks  also  are  unimportant 
in  the  recovery  of  underground  water. 

Sandstones  and  shales  provisionally  referred  to  the  Laramie  divi- 
sion of  the  Cretaceous  occupy  a  much  greater  area.  The  coal-bearing 
Laramie  beds  of  Carbon  County,  which  outcrop  along  the  eastern 
scarp  of  the  Wasatch  Plateau,  are  conformably  overlain  by  massive, 
loose-textured,  buff  sandstone,  with  subordinate  interbedded  buff  shale. 
The  thickness  of  these  rocks  has  not  been  determined,  but  it  amounts 
to  several  hundred  feet.**  They  locally  cap  the  plateau  and  outcrop 
along  its  middle  western  flanks  east  of  Sanpete  Valley  as  far  as 
Spring  Creek,  and  are  exposed  farther  south  in  the  valleys  of 
several  creeks  that  have  cut  deeply  into  the  Wasatch  monocline. 

The  only  fossils  that  have  been  found  in  this  formation  on  the 
Wasatch  Plateau  are  a  few  obscure  fragments  of  leaves,  but  in  what 
is  probably  the  same  formation,  in  a  fault  block  south  of  Manti,  in 
which  the  Sterling  coal  **  occurs,  a  number  of  plant  remains  have  l)een 
found.  Among  them  F.  H.  Knowlton  recognizes  Sabal?  cf.  Saha- 
lites  Grayanus^  Asimina  eocenica?  I^sq.,  and  Salix  sp.  ?  From  these 
he  concludes  that  the  formation  is  probably  of  Laramie  age. 

At  many  localities  on  the  Wasatch  Plateau  these  rocks  are  overlain, 
apparently  conformably,  by  Eocene  strata.  Different  sections  at  the 
base  of  the  known  Tertiary,  however,  show  deposits  so  diverse  and 

•  Determined  by  T.  W.  Stanton. 

»Taff,  J.  A.,  Book  Cliffs  coal  field,  Utah:  Bull.  U.  S.  Geol.  Survey  No.  285.  p.  292. 

«  Richardson,  G.  B.,  Coal  In  Sanpete  County,  Utah  :  Bull.  U.  S.  Geol.  Survey  No.  285, 
p.   280. 
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thicknesses  so  different  that  there  is  no  conformity  in  the  sense  of  a 
succession  of  widespread,  uniform,  uninterrupted  deposits.  In  the 
vicinity  of  Sterling  a  distinct  local  unconformity  is  marked  by  flat 
Tertiary  beds  resting  on  highly  inclined  Laramie ( ?)  sandstone. 

The  sandstone  on  the  flanks  of  the  Wasatch  Plateau  is  a  probable 
source  of  artesian  water.     (See  p.  22.) 

UNDETERMINED   AGE. 

A  considerable  thickness  of  red  and  buff  conglomerate  and  sand- 
stone, amounting  to  at  least  2,000  feet,  is  exposed  on  the  eastern 
flanks  of  the  Pavant  Mountains  and  Gunnison  Plateau.  The  con- 
glomerate is  composed  of  rounded  pebbles  of  quartzite  and  subordi- 
nate limestone  of  variable  size,  up  to  1  foot  in  diameter,  embedded 
in  a  sandy  matrix.  The  main  mass  of  conglomerate  is  overlain  by 
fine-textured  sandstone,  but  intercalated  with  the  sandstone  there  are 
also  l>eds  of  conglomerate.  Drab  shale  of  minor  importance  is  locally 
interlx^dded  with  the  sandstone.  In  the  valley  of  upper  Com  Creek, 
about  8  miles  northwest  of  Elsinore,  the  basal  conglomerate  rests  upon 
the  eroded  surface  of  st(»eply  tilted  Paleozoic  sediments,  and  a  simi- 
lar (!onglomerate  overlies  upturned  Carboniferous  strata  at  the  east- 
ern base  of  Mount  Nebo,  about  15  miles  northwest  of  Fountain 
(ireen.  These  conglomerates  and  sandstones,  both  on  the  Gunnison 
Plateau  and  on  the  Pavant  Mountains,  are  overlain  in  apparent  con- 
formity by  strata  of  Eocene  age,  but  no  fossils  have  been  found  in 
either  the  conglomerate  or  the  sandstone,  and  the  age  of  the  rocks  is 
as  vet  undetermined.  The  disconnected  areas  that  have  the  same 
color  on  the  map  are  grouped  together  only  provisionally. 

'^'he  conglomerate  sandstone  fonnation  on  the  eastern  flank  of  the 
Pavant  Mountains  is  likely  to  prove  a  source  of  artesian  water. 
(Seep.  2:1 ) 

TERTIARY    SYSTEM. 

Strata  of  Eocene  age  outcrop  on  the  summit  and  western  flanks  of 
the  Wasatch  Plateau,  on  the  summit  and  eastern  part  of  the  Gunni- 
son Plateau,  and  on  the  eastern  slope  of  the  valley  and  Pavant  Moun- 
tains, and  also  form  low  ridges  in  Sevier  and  Sanpete  valleys.  Tliese 
Tertiary  sediments  consist  of  at  least  2,000  feet  of  drab,  green,  and 
hmI  shales,  butf  and  reddish  sandstones,  and  whitish,  fresh-water 
limestones.  The  stratigraphy  is  varied,  and  even  adjacent  sections 
an*  rarely  alike.  Numerous  fresh-water  fossils,  including  Sphrpriim, 
PlanorhiH^  PJryfifi^  Gonlffhasis^  and  Yiripara^^  occur  in  these  rocks, 
which  are  referred  to  the  Wasatch  stage  of  the  Eocene.  The  fol- 
lowing section  was  measured  west  of  Wales. 

iiMeiitified  bv  W.  H.  Dall. 
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Generalized  section  of  Eoeene  rocks  on  Ounnison  Plateau  ircst  of  Wales, 

Feet. 
Fine- textured  white  liinestono 100+ 

Interval  of  talus 100 

Gray    limestone .  .' 10 

Brown  sandstone _.     10 

Interval  of  talus ir»0 

Brown  sandstone 5 

Drab  limestone 15 

Brown  sandstoue . 10 

Drab  limestone . 5 

Inten-al  of  talus 100 

White  limestone 10 

Drab  shale _  50 

Bulf  limestone ._ .     15 

Drab  shale ..     50 

Interval  of  talus ..  150 

Drab  limestone 10 

Drab  shale  with  streaks  of  purple  shale _  .   ._  150 

Brown  sandstone ._ 20 

Drab  shale  with  few  thin  IkMs  of  Ihnestone _  ^ 250 

Brown   sandstone 5 

Drab  shale -_   _  __       _     25 

Brown  sandstone . 10 

Buff  shale 100 

(Jray   limestone ._-      _       _        .  25 

Black  limestone ._         __  5 

Coal  and  bone .    .         --     _         7 

Black  limestone -1 . __     10 

Dark  shale .   .  _. _  •   15 

Brown  sandstone .__  —      . —    _    . 10 

Drab  shale -_.  10 

Gray   limestone -       .     ._     __      5 

l;uff  shale _     .  _  __  40 

j>andstone -  _   _-   .  10 

The  coal  noted  above  is  locally  important,"  but  is  not  of  widespre'id 
occurrence. 

Younger  Eocene  strata  outcrop  in  low  ridges  in  Sanj^ete  Valley, 
extending  northward  fnmi  Manti.  They  dip  westward  at  low  angles 
and  their  outcrops  are  surrounded  by  Quaternary  dej)osits  which  con- 
ceal relations  with  the  underlying  rocks  expostnl  on  the  flanks  of  the 
adjacent  plateau.  These  younger  rocks  consist  of  light-colored  sand- 
stone, shale,  and  limestone,  including  a  bed  of  oiUitic  limestone,  and 
contain  well-preserved  specimens  of  fishes,  turtles,  etc.  Cope  '*  nauuMl 
them  the  Manti  beds  and  regarded  them  as  middle  Eocene,  corre- 
sponding to  the  Wind  River  stage.  Because  of  insufficient  knowl- 
edge concerning  the  base  of  the  formation  it  is  not  difFerentiatcd  here, 

•  RichardnoD.   O.    B.,    Coal    In    Sanppte   rounty.    I'tah  :   Bull.    T'.    S.    Geol.    Survey    No. 
285.  p.  202. 

•Cope,  E3.  D.,  The  Manti  be<lB :  Am.  Naturalist,  vol.  14,  ISSO,  p.  :i03. 
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but  is  mapped  as  Eocene,  together  with  the  strata  referred  to  the 
Wasatch  stage. 

The  varying  stratigraphy  of  Eocene  strata,  the  prevalence  of 
shale  and  limestone,  and  the  minor  occurrence  of  more  pervious 
strata  render  the  rocks  of  little  importance  as  water  reservoirs.  Yet 
these  relatively  impervious  beds  serve  to  confine  water  in  the  under- 
lying sandstones  and  conglomorates,  and  are  thus  important  factors 
in  the  occurrence  of  artesian  water. 

KJNEOUS   ROCKS. 

Igneous  rocks  are  unimportant  as  water  reservoirs  in  Sanpete  and 
Sevier  valleys,  for  they  occupy  small  areas  and  are  massive,  fine 
textured,  and  of  low  porosity.  Their  occurrence  is  chiefly  restricted  to 
the  upper  part  of  central  Sevier  Valley,  to  the  Sevier  Plateau  south 
and  east  of  Richfield,  and  to  the  base  of  the  Pavant  Range,  west  of 
Elsinore.  They  constitute  the  northern  end  of  a  mass  which  is  well 
developed  farther  south.  These  rocks  are  for  the  most  part  a  com- 
plex series  of  lavas  that  wen»  poured  out  uix)n  eroded  surfaces  of 
the  underlying  strata  at  different  intervals  in  Neocene  time.* 

VALLEY  DEPOSITS. 
QUATERNARY    SYSTEM. 

The  broad  central  floor  of  Sanpete  and  Sevier  valleys  is  comi)ose(l 
of  fine-textured  soils,  chiefly  sand  and  clay  loam,  but  toward  the 
highlands  the  material  l)ecomes  coarser  and  the  mountains  are  flanketl 
by  alluvial  fans  and  slopes  consisting. of  sand  and  gravel,  with  sub- 
ordinate clay,  the  coarser  material  preponderating  near  the  moun- 
tains. These  deposits  are  derived  from  the  disintegration  of  tlie 
adjacent  highlands  and  transported  to  the  valley  by  streams.  In 
their  mountain  courses  the  volume  and  velocity  of  the  creeks  are  con- 
siderable, especially  during  floods,  and  their  carrying  power  is  pro- 
portionally large,  but  upon  entering  the  valley  both  volume  and 
velocity  decrease,  the  result  being  that  the  coarser  materials  carrieil 
by  the  streams  are  dropped  near  the  base  of  the  highlands  while  the 
finer  del)ris  is  b(u*ne  farther  into  the  lowlands.  Alluvial  fans,  (con- 
sisting of  heterogeneous  masses  of  coarse  sand  and  gravel,  are  thus 
formed  about  the  mouths  of  the  canyons  (PI.  I,  ^1),  and  alluvial 
slopes  accumulate  along  the  base  of  the  mountains  between  the  creeks, 
chief! V  as  the  result  of  torrential  storms. 

The  deposits  beneath  the  surface  of  the  broad  valleys  consist  of 
gravel,  sand,  and  clay,  the  thickness  of  which  is  considerable,  but 

«  Dutton.  ('.  E.,  (.ipolngy  of  the  High   Plateaus  of  Utah:  U.  8.  Oeog.  and  Geol.  Surv 
Rocky  Mt.  Uoglon,  1S8(). 
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;  minimum  depthij  in  the  main  part  of  the  valleyR  are  530 
^vie^  and  650  feet  in  Sanpete  Valley,  as  shown  by  two  wells," 
r  of  which  was  consolidated  rock  found, 
ng  beds  of  gravel,  sand,  and  clay,  from 
ches  to  many  feet  in  thickness,  are  en- 
I  in  driving  wells.  Few  records  have 
i,  however,  and  the  detailed  underground 
ion  of  the  valley  deposits  ivmains  to  l>e 
ed.  In  general,  coarse  material  prepon- 
lear  the  highlands  and  finer  textured 
more  abundant  in  the  lowlands,  the  incli- 
■  the  deposits  being  toward  the  valleys,  in 
de  of  deposition.  Sections,  even  of  neigh- 
ells,  can  rarely  be  correlated,  which  im- 
t  the  deposits,  instead  of  having  wide 
istribution,  as  homogeneous  beds,  consist 
of  lenses,  with  imperfect  connection,  as 
d  in  the  section  forming  fig.  2.  These 
are  in  large  part  loose,  porous,  and  satu- 
h  water,  and  constitute  the  most  import- 
rground  reservoirs  of  the  region. 
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STRUCTURE. 


rata  that  cap  the  highlands  lie  practically     S 

lave  been  tilted  and  faulted  along  the  mar-     a 

he  lowlands,  and  the  central  valleys  are     a 

I  depressions.     The  rocks  are  not  folded     | 

rict  sense  of  the  term,  but  incident  to  the     ^ 

F   the   plateaus    monoclinal    flexures    and     * 

lults  have  been  developed.     (See  PI.  III.) 

ipicuous  structural  feature  of  the  region 

onocline  that  marks  the  we-stern  border 

Vasatch   Plateau,     Near  the   rim  of   Ihe 

Ehe  strata  dip   westward,  and  along  the 

dip  slope  of  large  proportions  is  devel- 

3ee  PI.  IV,  B.)     On  this  the  strata  that 

m  the  summit  descend  between  4,000  and 

t  in  about  5  miles  and  pass  Ix>neath  the 

x>r.     Other  large  monoclines  apjicar  on 

3  of  the  Pavant  and  Valley  ranges,  where 

at  dip  eastward  at  a  low  angle  descend 

ievier  Valley.     The  Jurassic  shales  that 

n  a  narrow  bolt  between  Olenwood  and  MayfieUI  constitute 
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another  ('oiispicuous  zone  of  tilted  strata.    Throughout  their  extent 
(hey  (lip  eastward  at  an  average*  angle  of  45^*. 

One  of  the  prominent  faults  in  the  area  under  eonsidenition 
intei-sirts  the  eastward-dipping  strata  of  the  Pavant  Mountain>  at 
the  l)aH»  of  tin*  rangi*.  Tliis  fault  extends  along  the  border  of  tin- 
valley  to  a  j>()int  about  H  miles  noiih  of  UichfiekU  wheiv  it  turn- 
northwestward  and  causes  the  Eocene  shales  and  limestones  to  aluit 
against  the  underlying  upthrown  ivd  conglomerates. 

The  abrupt  rise  of  Sevier  Plateau  sevenil  thousand  feet  aUive  tin- 
valley  and  the  prest^ice  of  springs  along  its  base  indicate  a  fault,  ami 
a  number  of  displacements  that  can  Ih^  traced  east  of  the  valley  and 
j)arallel  to  it  lie  betwwn  Glenw(XKl  and  Manti.  The  eaMward- 
dipping  shal(»s  ih(4i»  form  an  upthrust  blo(.'k  l)Ounded  on  the  ea>t  and 
west  by  north-south  trending  faults,  by  which  the  Junissic  U^ds  an* 
brought  into  contact  with  K(X*ene  strata.  The  northern  end  of  thi-^ 
block  adjoins  a  much-disturl)ed  zone  lx?tween  Mayfield  and  Manti. 
where  the  area  hetween  tlie  (lunnison  and  Wasatch  plateaus  has  Urn 
broken  by  several  approxinuitely  parallel  faults,  as  shown  by  the 
ma[)  ami  s4»ctions.  The  southwestern  flank  of  the  Wasatch  Plateau 
is  traversed  by  a  numlK*  of  minor  parallel  displacements,  which  fadt* 
awav  to  tin'  north  and  have  not  Ikhmi  traced  lievond  Manti  Cnvk. 
Along  the  eastern  base  of  the  (lunnison  Plateau  a  fault  brings  the 
nn]  conglomerate  with  a  high  eastward  dip  against  practically  hori- 
zontal Eocene  limestones  and  shales.  The  throw  of  some  of  the 
faults  is  considerable,  but  data  are  lacking  for  close  measurement. 

These  Mruttural  features  have  an  important  bearing  on  the  otviir- 
renee  of  untlerground  water,  as  descriU^d  on  pages  25-27.  A  numlier 
of  strong  sj)rings  an»  associated  with  the  faults,  and  the  monoclinal 
Uexures  control  the  occurrence*  of  water  under  pressure. 

soriu^K  or  rxoKHCJiUH-XD  water. 

The  underground  water  supply  of  Sani)ete  and  Sevier  valleys  is 
derived  from  the  rain  and  snow  that  fall  on  their  drainage  areas. 
Of  the  total  precipitation,  part  evaporates,  part  flows  off  in  streams. 
smd  ]>art  .sink^  into  the  ground.  The  rehitive  amounts  that  are  tha« 
di-iposed  of  vary  greatly  under  diiferent  condition.s,  and  a  complex 
series  of  (dianges  eusues  between  ])reci])itation  and  the  flnal  disappear- 
ance of  the  water  from  the  drainage  basin.  Evaporation  occurs  either 
dire<-tlv— fiom  ^uow.  from  a  fre(»  surface  of  water,  and  from  water 
contained  in  >oils — or  indirectly,  by  transpiration  through  the  growth 
of  plants.  Of  t'le  portion  of  the  precipitation  that  joins  the  nm-off. 
part  leavcN  the  basin  in  surface  streams  and  part  is  absorbed  by  the 
soils  and  ntcks  over  whi<*h  the  streams  How.  The  underground  siip- 
jdy  is  further  augmented  by  direct  absorption  from  the  surface  on 


■l! 


SOUBCE   OF   UNDERGROUND   WATER. 


15 


which  the  rainfall  occurs.  Part  of  the  subterranean  waters  find 
their  way  back  to  the  surface  in  springs,  another  part  is  consumed 
by  the  growth  of  organisms  and  by  mineralogical  changes,  and  a 
third  part  joins  the  more  permanent  supply  of  underground  watei'. 

PRECIPITATION. 

Precipitation  on  the  highlands,  esiiecially  snow,  which  fails  early 
and  lingers  late,  is  the  chief  source  of  supply  of  the  streams  which, 
as  will  presently  be  shown,  are  the  most  important  contributors  to 
the  store  of  underground  water  in  the  valleys.  There  are  no  records 
of  precipitation  on  the  highlands,  but  the  marked  difference  in  vege- 
tation between  the  forested  mountains  and  the  naturally  desert 
valleys  implies  a  considerably  greater  amount  on  the  former.  In  the 
valleys,  on  the  other  hand,  rainfall  data  have  been  kept  for  a  number 
of  j-ears,  although  this  precipitation  contributes  relatively  littJe  to 
the  supply  of  underground  water. 

The  mean  annual  amoimt  for  tlie  past  seven  years  ranges  from 
6.73  inches  at  Richfield  to  11,37  at  Mount  Pleasant,  and  of  this  about 
40  per  cent  falls  during  Januar)',  February,  and  March,  when  the 
frozen  condition  of  the  ground  is  unfavorable  for  absorption.  Be- 
sides the  direct  run-off,  much  of  the  precipitation  in  the  valley  joins 
the  streams  as  seepage  run-off,  and,  in  addition  to  the  water  that  is 
lost  through  plant  growth,  large  amounts  are  evaporale<l  from  the 
ground,  the  supply  being  maintained  by  capillary  action.  A  con- 
siderable part  of  the  rainfall  on  the  valley  is  therefore  lost  by  run-off 
and  evaporation.  The  remainder  replenishes  the  more  permanent 
supply  of  underground  water,  relatively  large  quantities  being 
absorbed  by  areas  that  are  underlain  by  jwrous  sand  and  gravel. 

The  following  tables  of  precipitation  at  Richfield,  Manti,  and 
Mount  Pleasant,  compiled  from  records  of  the  United  States  AA'eather 
Bureau,  show  tlie  amount  and  distribution  of  the  valley  rainfall  for 
the  past  seven  years : 

Monlklv  and  annual  prcripilation  at  Rii-hfteUl  from  isau  to  laOS. 
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Monthlii  and  annual  iim-initathm  at  Uanti  from   IH99   to  t90S. 
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FLOW  OF  STREAMS. 

The  streams  of  Sanpete  and  Sevier  valleys  are  of  three  distinct 
types— the  ivlatively  long  master  streams,  the  shorter  transvers* 
tributaries,  and  tin-  canals.  The  master  streams,  as  already  stated, 
meander  in  a  gentle  grade  in  broad  waste-filled  valleys  of  structural 
origin.  San  Pitch  Creek,  which  i.s  contined  to  the  northern  vallev.  L* 
fed  by  tlie  direct  Imt  varying  flow  of  its  tributary  streams  and  by 
iitore  constant  seepage.  Sevier  River,  on  the  other  hand,  while  hav- 
ing similar  sources  of  eupply  within  the  portion  of  its  valley  under 
consideration,  is  fed  chiefly  from  sources  in  the  higli  plateaus  in  the 
southern  part  of  the  State. 

The  tributary  streams  are  very  different.  In  their  mountain 
courses  they  occupy  narrow,  steep-graded,  eroded  valleys,  and  at  the 
base  of  the  highlands  they  emerge  from  their  canyon-like  coursfci 
and  enter  the  broad  debris-filled  lowland,  across  which  they  flow  at 
u  lessened  grade  until  they  join  the  master  stream.  These  tributarj' 
streams  are  fed  almost  entirely  by  tlie  jirecipilation  on  their  mouD- 
tain  watersheds  Ihrongh  diiwt  and  seepage  nm-off,  and  as  the  main 
precipitation  on  the  mountains  occurs  as  snow,  the  discharge  is 
heaviest  in  hitc  spring  and  early  summer.  Figures  are  not  available 
to  sh(»w  the  i-un-oll  of  the  sti-eams  in  the  area  under  discussion,  but 
the  streams  in  .Tordan  Valley  under  similar  conditions  discharge 
during  April,  May,  and  June  about  60  iier  cent  of  the  annual  run-off. 
Besides  the  annual  floods,  occasional  violent  summer  storms  tempo- 
rariiv  iucivasi'  the  discharge  of  the  streams.  Conditions  ate  differ- 
ant  ill  each  watershed,  the  discharge  varying  with  the  precipitation, 
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opography,  vegetation,  and  soils,  and  with  the  care  that  is  taken 
0  prevent  fires,  excessive  grazing,  and  the  destruction  of  timber, 
seepage  run-off  is  greater  in  valleys  of  relatively  low  relief  that  are 
bundantly  clothed  with  vegetation,  for  under  these  conditions  the 
iroducts  of  rock  disintegration  are  not  readily  washed  into  the 
alleys,  and  debris  accumulates  to  absorb  a  large  quantity  of  the 
irecipitation,  which  thus  escapes  flood  discharge  and  seeps  slowly 
Qto  the  streams,  maintaining  their  perennial  How.  Below  the 
louths  of  their  canyons  the  tributary  streams,  in  the  upper  parts  of 
heir  way  across  the  broad  valley,  receive  no  augmentation  to  their 
ow,  but,  on  the  contrary,  lose  much  by  evaporation  and  absorption, 
rhich  will  presently  be  referred  to,  while  in  their  lower  courses, 
efore  they  enter  the  main  streams,  their  flow  is  generally  increased 
y  seepage.  During  the  irrigation  season  the  tributaries  make  small 
ontribution  directly  to  the  master  streams,  for  their  water  at  the 
louths  of  the  canyons  is  diverted  by  canals  and  distributed  over  the 
alley. 

Irrigation  canals  tap  both  master  streams  and  tributaries,  the 
ributaries  at  or  near  the  moutlis  of  the  canyons,  and  San  Pitch  Creek 
nd  Sevier  Eiver  at  intervals  throughout  their  courses,  as  shown 
n  the  map.  Water  is  thus  distributed  over  the  valley  where  nor- 
lally  it  would  not  flow. 

The  amount  of  water  contributed  by  streams  to  Sanpete  and  Sevier 
alleys  has  not  been  measured.  An  indication,  however,  of  the  dis- 
iarge  of  the  most  important  ones  is  afforded  by  the  following 
leasurements,  made  with  a  current  meter  by  C.  S.  Jarvis  during 
le  summer  of  1005,  but  it  mu»t  be  Imnie  in  mind  that  at  the  time 
hen  most  of  the  data  weiv  collected  the  streams  were  at  a  low  stage. 
Dt^barge  taeaturemeiila  of  etretiniH  in  Si'iicr  and  tfanpeir  valteyg  in  1905. 


zmlle  Creek  . . 


e  mouth  o(  lU  UD^on. 
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Although  the  quantity  of  water  tributary  to  Sanpete  and  Sevier 
vallevs"is  not  known,  the  amount  that  leaves  them  bv  San  Pitch 
Creek  and  Sevier  River  ne^r  Gunnison  has  been  measured  for  the 
last  five  years  and  is  shown  by  the  following  tables,  compiled  from 
records  of  the  United  States  Geological  Survey: 

bjHtimaivil  dinvharifv  of  San  Pitch  Creek  near  Gunnison, 
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Kntimated  diarharj/e  of  Seri4T  River  near  OunniHon. 
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rt  Five  ilftvs  mlRsiiiK  i"  this  year. 


If  the  fi^un's  for  1J>05  re[)resent  normal  conditions,  the  flood  dis- 
chariro  of  San  Pitch  Creek  occurs  in  May  and  June,  the  maxinium 
occurring  in  June,  after  which  the  flow  gradually  decreases  to  the 
period  of  low  ^vater  in  January,  February,  and  March^  the  minimum 
occurring  in  March.  By  ('oin[)aring  the  total  discharge  of  San  Pitch 
Creek  for  the  hist  live  years  it  appeai-s  that  the  flow  is  irregrular,  the 
discharge  in  VMo  being  more  than  double  that  in  190^     The  flow  of 
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Sevier  River,  which  drains  a  much  larger  area,  is  even  more  irregu- 
lar. In  1905  the  maximum  occurred  in  February,  and  the  discharge 
in  May  was  large,  while  the  minimum  occurred  in  July  and  August. 
The  annual  discharge  varies  considerably  and  in  the  dry  year  of  1002 
was  less  than  half  that  in  1905.  The  flow  of  Sevier  River  is  much 
affected  by  irrigation,  return  seepage,  and  absorption,  as  is  shown  by 
the  fact  that  on  June  17,  1905,  the  discharge  of  the  river  l>elow  Clear 
Creek,  at  the  head  of  central  Sevier  Valley,  was  429.(5  second-feet, 
while  45  mile^  below,  at  Gunnison,  the  discharge  amounted  to  only  51 
second-feet.     Similar  results  were  obtained  on  June  29. 

Although  figures  are  lacking  for  estimating  the  quantity  of  water 
available  for  replenishing  the  underground  store  from  the  flow  of 
.streams,  the  data  given  l)elow  indicate  that  the  amount  is  considerable. 
Absorption  from  stream  beds  is,  in  fact,  the  chief  source  of  under- 
ground water  in  Sanj)ete  and  Sevier  valleys. 

A  few  measurements  to  illustrate  the  amount  of  water  absorbed 
from  individual  streams  in  parts  of  their  coui'ses  were  made  by  C.  S. 
Jarvis  in  the  summer  of  1905,  as  follows: 

Ephraim  Creek  on  August  30,  flowing  8.2  second-feet  near  the 
mouth  of  its  canyon,  in  a  course  of  0.0  mile  over  a  gravelly  bed  lost 
0.8  second-foot,  amounting  to  !(>  i)er  cent  a  mile. 

Oak  Creek  on  Septemln^r  18,  flowing  4.88  second-feet  at  a  point  3 
miles  southeast  of  Spring  City,  in  a  coui^se  of  2.5  miles  lost  0.46 
!^econd-foot,  amounting  to  3.7  per  (tent  a  mile. 

Twin  Creek  on  September  19,  flowing  8.1  second-feet  at  a  point 
3.5  miles  southeast  of  Mount  Pleasant,  in  a  course  of  about  2.75  miles 
lost  3.1  second-feet,  amounting  to  13.8  jwr  cent  a  mile. 

Moroni  upper  canal  on  September  12,  flowing  0.38  second-feet,  in 
a  course  of  7  miles  lost  1.7r)  second-feet,  amounting  to  3.8  per  cent  a 
mile. 

These  figures  clearly  indicate  the  manner  in  which  the  under- 
ground supply  is  maintained  by  streams. 

An  instructive  example  of  the  role  played  by  seepage  is  afforded 
by  the  flow  of  Sevier  River  between  the  mouth  of  (^lear  Creek  and 
Gunnison,  a  distance  of  45  miles.  At  three  places  between  these 
points  dams  have  l)een  constructed  across  the  river,  and  at  each  place 
canals  divert  practically  all  of  the  flow  of  the  stream,  yet  l)elow  each 
dam  the  seepage  into  the  river  is  sufficient  to  supply  the  next  suc- 
ceeding canals.  This  fact  is  illustrated  by  the  following  measure- 
ments made  by  Caleb  Tanner  in  1902,  which  show  that  between 
Clear  Creek  and  Rocky  Ford  the  flow  of  the  river  was  augmented 
through  seepage  by  2().0r)  second-feet,  between  Rocky  Ford  and  Red- 
mond Ford  by  18.2  second- feet,  and  between  Redmond  Ford  and 
West  View  Bridge  by  22  second-feet. 
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Heepaffc  in  Sevier  Valley  between  Clear  Creek  and  Gunniwn.* 

[Measurements  made  by  Caleb  Tanner,  Aoguiit  13-16, 1902.] 
BETWEEN    CLEAR  CREEK   AND  ROCKY    FORD. 

Surface  water  entering  Sevier  Valley  :  Sec.  ft 

Sevier  River  above  Clear  Creek - 47.5 

Clear    Creek i 7.3 

Monroe    Creek 3.9 

ThompHons   Creek .2 

Redliutte  and  Cottonwood  creeks .3 

Water  Canyon  Creek .3 

Spring  Creek r».3 

Cove  Creek 0.  r> 

Cedar  Ridge  Creek .5 


74.8 


Surface  water  diverted  from  Sevier  Valley : 

Clear  Creek  canal 1.38 

Joseph   canal 3.85 

Wells   canal 2.  3S 

Isaacson  canal ' 3. 03 

Monroe   canal 7.25 

Elsinore  canal 2.75 

Brooklyn    canal 5.50 

Richfield    canal 17.50 

Annabelle   canal 11. 18 

Candor   canal .50 

Vermilion  canal 9.(U 

Surface  water  leaving  valley : 

Sevier    River .   36.5 


Total  diverted  and  remaining  in  stream 10l>. 


Seepage    _.__    .   _   _. 26. 


BETWEEN    ROCKY    FORD   AND   REDMOND   FORD. 

Surfn<'e  water  entering  Sevier  Valley : 

Sevier  River  at  Rocky  Ford 36.5 

Lost  Cre<»k .7 

Snlinu    Creek 7.8 


45.( 


Surfai'c  water  diverted  from  Sevier  Valley : 

Rock  Ford  <jinnl 35.0 

otlicr  canals 8.5 

SnrfjH'c  water  leaving  valley: 

Sevier  River . 19.7 


Total  diverted  and  remaining  in  stream 63.i 


Scepagf         - 1&: 


"  Water  Sup.  and  Irr.  Paper  No.  85,  I'.  S.  Geol.  Survey,  1903,  pp.  91-94. 
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BETWEEN   REDMOND  FOED  AND   WEST  VIEW   RIDGE. 

irface  water  entering  Sevier  Valley :  Sec.  ft. 

Sevier  River  at  Redmond  Ford ^ 19.7 

Willow   Creek .  5 

San  Pitch  Creek 15.2 

35.4 

irface  water  diverted  from  Sevier  Valley : 

Robbing  canal 8.14 

Westview  canal 4.20 

Other  canals 15.  70 

irface  water  leaving  Sevier  Valley : 

Sevier  River la  7 

Dover   canal 10.7 

Total  •- 57.  44 

Seepage    22. 04 

OTHER  SOURCES. 

The  undergrown  water  supply  of  Sanpete  and  Sevier  valleys  is 
ugmented  not  only  by  rainfall  that  is  directly  absorbed  by  the  sur- 
ice  on  which  it  falls  and  by  absorption  from  creek  beds,  but  also 
y  the  flow  of  springs  from  bed  rock,  by  the  return  waters  of  irri- 
ation,  and  by  the  underflow  from  the  creeks  at  the  mouths  of  their 
inyons. 

The  occurrence  of  springs  is  described  on  pages  25-20,  but  it  should 
3  noted  here  that,  in  addition  to  many  seeps,  a  number  of  springs  that 
sue  along  fault  lines  convey  water  to  the  valley  from  a  distant 
>urce  in  bed  rock.  The  total  discharge  of  these  fault  springs 
mounts  to  a  constant  flow  of  about  95  second-feet,  and  absorption 
f  a  part  of  the  flow  adds  an  appreciable  amount  to  the  underground 
aters. 

In  the  practice  of  irrigation  part  of  the  water  applied  to  the  fields 
J  absorbed  by  the  soil  and,  percolating  below  the  reach  of  roots  and 
eyond  the  sphere  of  capillaiy  action,  joins  the  underground  supply, 
'he  amount  thus  absorbed  varies  considerably  from  place  to  place, 
epending  on  the  porosity  of  the  soil  and  the  quantity  of  water 
pplied  to  the  fields  in  excess  of  the  need. 

The  underflow  of  the  creeks  at  the  mouths  of  their  canyons  also 
antributes  an  important  quota  to  the  underground  supply  of  the 
alleys.  No  data  are  available  to  show  this  amount,  but  it  can  be 
etermined  by  measuring  the  cross-section  of  the  valley  filling,  its 
orositv,  and  the  velocitv  of  the  underflow. 

DISTRIBUTION  OF  UNDERGROU^STD  WATER. 

Underground  w^ater,  derived  from  the  sources  that  have  been 
bated,  is  contained  in  both  the  unconsolidated  deposits  and  the  bed 
ocks  of  Sanpete  and  Sevier  valleys.     The  former  are  the  more  valu- 
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al>lt»  res«»rvoii's.  but  >onie  of  .the  CH)nsoIi<lated  deposits  also  are  im- 
portant. All  rocks,  even  the  most  dense,  are  to  a  certain  extent 
porous,  and  the  great  mass  of  underground  water  is  contained  in  rock 
pores  and  interstices.  Fine-textured,  compact  deposits  are  relatively 
X)f  little  importance  as  water  carriei's,  the  chief  reservoii-s  being  the 
loose-textured,  moi*e  permeable  nx'ks. 

WATER    IN    BED    ROCKS. 

As  ha<  lK»en  indicated  in  the  preceding  description  of  the  rocks  ofr 
this  region,  the  gi»neral  character  of  sevenil  of  the  formations  ren-* 
ders  them  of  little  value  as  undergi'ound  reservoirs.  The  inassive,^'^ 
fine-text uivd  igneous  nxrks,  excej>t  locally,  where  they  are  cnicked| 
an*  practically  worthless  in  this  connection;  so,  too,  are  the  Jurassiel'' 
shales.  The  strata  of  known  Eocene  age,  which  occupy  a  large  aret,;'| 
com  posted  as  they  are  of  clost»-grained  shale  and  limestone  and  thio'l 
h»ns4»s  of  sandstone,  have  also  little  value  for  absorbing  and  trans- 
mitting water.  On  the  other  hand,  the  sandstone  of  probable  Lan- 
mi(»  ag(»  that  outcrops  on  the  Wasatch  Plateau  and  the  conglomerata 
and  sandstone  of  undetermined  aire  on  the  Pavant  Mountains  are 
probabh  imj)ortant  water-l)earing  beds,  although  they  have  not  been 
deveh>ped.  These  porous  strata  an*  of  considerable  thickness  and 
outcrop  on  large  areas  in  the  mountains  where  the  opportunities  for 
absorption  are  good.  They  are  overlain  by  relatively  impt^vious 
l)eds  and  dip  toward  the  valley.  The  conditions  for  obtaining  ar-  { 
tesian  water  in  the  valleys  are  theivfore  favorable,  except  where  j 
then*  arc  disturbing  factors,  presently  to  l>e  stated.  I 

The  geologic  map  and  secti(»ns  (Pis.  II  and  III)  show  that  the 
Laramie  sandstone  occupies  many  square  miles  on  the  summit  and 
\ve>tern  flanks  of  the  Wasatch  Plateau  east  of  Sanpete  Valley,  ex- 
tending as  far  south  as  Salina  Creek,  and  that  towanl  the  base  of  the  j 
phiteau  the  sandstone  is  ca[)ped  by  shales  and  limestones  of  Eocene  j 
j!ge.  Th(*  dip  is  westward — toward  the  valley — at  angles  ranging  j 
from  T)'  to  '20  \  At  the  base  of  the  highlands,  however,  the  rocks  are 
conceahnl  by  unconsolidated  (h*posits,  and  little  information  is  avail- 
able concerning  the  position  of  lK*d  nn^k  InMieath  the  valley  filling. 
At  the  southern  end  of  the  Wasatch  Plateau  the  western  flank  i:< 
brokiMi  by  >everal  north->()Uth  trending  faults,  which  fade  awav 
northwai'd.  and  none  are  known  to  extend  lK*v(md  Manti  Cnn^k.  Xo 
evi<len(H'  of  faulting  at  the  bas(*  of  the  plateau  has  Ikh»ii  obtained  in 
the  northern  an<l  centi-al  parts  of  Sanpete  Valley,  where  the  rocks 
that  are  ex|)osed  along  the  flanks  of  the  plateau  probably  continue 
unbroken  beneath  the  vallev  nearlv  to  its  western  limit.  Thb  west- 
ern  di|>  if  continue<l  iKMieath  the  vallev  at  the  same  angle,  would 
carry  the  water-bearing  beds  lH\vond  the  reach  of  profitable  drilling. 
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but  the  rocks  in  the  ridge  between  Fountain  Green  and  Mount 
Pleasant  lie  almost  flat,  and  this  fact  suggests  that  the  dips  flatten 
out  and  cause  the  sandstone  to  occur  possibly  within  profitable  reach 
of    the   drill.      Its  position,  however,  can  be   determined   only  by 

prospecting. 

The  map  (Pl.  II)  also  shows  that  a  large  area  on  the  crest  and  east- 
ern flanks  of  the  Pavant  Mountains  is  occupied  by  a  great  thickness 
of  coarse  conglomerate  and  sandstone,  which  are  advantageously 
located  to  absorb  water  directly  from  precipitation  and  from  the  flow 
of  streams.  These  coarse-textured  rocks  are  overlain  bv  relativelv 
impervious  strata  and  dip  gently  toward  the  valley.  They  are, 
however,  cut  by  the  fault  which  extends  along  the  eastern  base  of  the 
mountains,  and  which,  by  intersecting  water-bearing  beds,  is  an  im- 
portant factor  in  connection  with  the  water  supply,  as  noted  on  page 
14.  The  character  and  position  of  bed  rock  beneath  Sevier  Valley 
are  unknown,  and  the  presence  of  this  fault  makes  the  chance  of 
<»btaining  artesian  water  from  this  source  less  favorable  in  Sevier 
than  in  Sanpete  Valley. 

WATER  IN  THE  VALLEY  DEPOSITS. 

Water  absorbed  at  the  surface  percolates  downward  for  a  greater 
or  less  distance  through  the  unconsolidated  valley  deposits  until  it 
reaches  the  zone  of  saturation.  The  upper  surface  of  this  zone  is 
known  as  the  water  table,  beneath  which  the  deposits  are  saturated, 
the  water  occupying  the  spaces  between  the  solid  particles  of  gravel, 
sand,  and  clay.  In  Sanpete  and  Sevier  valleys  the  position  of  the 
water  table  conforms  in  a  general  way  with  the  contour  of  the  valley 
floor.  Beneath  the  broad  lowlands  the  water  table  slopes  at  a  low 
angle  upstream,  away  from  the  central  valley  axis,  but  near  the  high- 
lands the  slope  of  the  surface  of  saturation  is  less  than  the  inclination 
of  the  ground.  As  a  result,  the  ground  water  in  the  lowlands  lies 
close  to  the  surface,  and  near  thi}  base  of  the  mountains  it  lies  at 
considerable  depths.  In  the  town  of  Mount  Pleasant,  for  instance, 
the  slope  of  the  ground  is  about  170  feet  to  the  mile,  w^hile  the  inclina- 
tion of  the  water  table  is  about  05  feet  to  the  mile. 

In  the  absence  of  adequate  topographic  maps  on  which  the  posi- 
tion of  the  water  table  could  be  shown  by  contours,  the  approximate 
depth  to  ground  water  is  shown  on  Pis.  V  and  VI  by  lines  repre- 
senting areas  in  which  ground  water  lies,  respectively,  at  depths 
between  0  and  10,  10  and  50,  and  over  50  feet  beneath  the  surface. 
This  information  was  compiled  from  the  well  data  given  on  pages 
51-57,  which,  with  the  location  of  the  wells  shown  on  the  map,  serve 
as  an  index  to  the  available  knowledge.  Under  much  of  the  area  in 
which  the  depth  to  ground  water  is  shown  as  over  50  feet  water  can 
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not  be  obtained  within  100  feet  or  more,  but  it  is  impracticable  to 
indicate  on  the  map  more  than  is  shown. 

The  position  of  the  water  table  fluctuates  measurably.  It  is 
highest  in  summer,  after  the  i^eriod  of  heavy  stream  discharge  and 
during  tlie  irrigation  season,  and  lowest  in  winter,  when  there  i> 
comparatively  little  addition  to  the  underground  supply.  A  fluctua- 
tion of  20  feet  has  l)eeii  observed  in  some  wells,  and  variations  be- 
tween 2  and  10  feet  are  conmion  between  the  summer  maximum  and 
the  winter  minimum.  The  use  of  ground  water  tends  to  lower  the 
water  table,  but  in  the  area  under  consideration  persistent  decrease 
has  not  yet  \)evn  marked,  though  in  places,  as  in  the  flelds  Ixdow 
Manti,  a  loss  of  head  has  followed  the  sinking  of  many  shallow  wells. 
Locally  in  the  lowlands  there  has  lieen  a  permanent  rise  in  the  level  of 
ground  water,  due  to  the  return  waters  of  irrigation,  whereby  fonuer 
fertile  tracts  have  Iwen  converted  into  meadow  and  swamp  lands. 

The  saturated  beds  contain  varying  amounts  of  water,  their  con- 
tent depending  on  the  character,  thickness,  and  extent  of  the  deposits. 
Coarse-textured  gravel  and  sand,  by  reason  of  their  greater  porosity, 
hold  and  transmit  relativelv  more  water  than  fine-textured  clav,  and 
the  coars<»r  deposits  therefore  constitute  the  chief  underground  reser- 
voirs. The  wells  that  have  l>een  sunk  in  this  region  encounter  bedsj 
of  sand  and  gravel  that  range  in  thickness  from  a  few  inches  to 
many  feet  and  are  separated  by  l>eds  of  clay  of  varying  thickness. 
Locally  these  wat(»r-bearing  beds  have  considerable  horizontal  ex- 
tent, and,  although  the  details  of  their  distribution  are  not  known, 
experience  in  sinking  wells  has  shown  that  beds  of  sand  and  gravel 
are  of  widespread  occurrence,  both  horizontally  and  vertically. 

Undermound  water  is  seldom  stationarv,  but  moves  very  slowlv 
from  a  higher  to  a  lower  level.  The  velocity  varies  with  the  head 
and  with  the  nunilKT  and  size  of  the  interstitial  spaces,  for  the  move- 
ment is  not  in  open  channels,  but  through  the  minute  pores  Iwlween 
the  solid  particles  of  the  deposits.  The  rate  of  movement  is  only 
a  few  fe(»t  a  day.  The  highest  veloc*ity  of  ground  water  that  ha*^ 
been  recorded  is  about  100  feet  in  twenty-four  hours,  and  generallv 
It  is  much  less,  the  ordinary  rates  in  sand  being  between  2  and  50  feet 
a  da  v. 

KK( OVEUV  OF  UXDKP.CiKOirND  WATER. 

The  total  amount  of  underground  water  in  Sanpete  and  Sevier 
valleys,  if  it  could  be  computed,  would  \ye  expressed  in  cubic  miK*>, 
but,  by  reason  either  of  its  depth  or  through  its  inclusion  in  fine 
lextured  deposits,  which  do  not  readily  yield  their  content,  a  large 
part  of  the  subterranean  store  is  not  available.  An  estimate  of  the 
available  amount  is  also  impracticable  U'cause  of  the  unknown  extent 
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f  the  irregular  lenses  of  sand  and  gravel  which  constitute  the  im- 
portant reservoirs.  But,  although  figures  can  not  be  given,  it  is 
vident  that  a  considerable  supply  of  underground  water  awaits 
evelopment  in  this  area. 

RECOVERY  OF  WATER  FROM   BED  ROCKS. 

Bed  rocks  are  an  important,  but  little  developed,  source  of  water  in 
his  area.  A  number  of  large  springs  originate  in  these  consolidated 
eposits,  and  conditions  for  obtaining  artesian  wells  are  locally 
avorable. 

RECOVERY  OF  WATER   FROM   BED  ROCK   BY  SPRINGS. 

Springs  are  a  source  of  much  water  in  Sanpete  and  Sevier  valleys, 
8  being  recorded  on  pages  58-GO.  These  can  be  classed  either  as 
ault  springs  or  seep  springs,  the  water  from  the  first  class  issuing 
long  a  fault  plane,  that  from  the  second  class  seeping  out,  generally 
1  low  areas,  where  the  surface  intersects  the  ground-water  table. 
>f  the  88  that  are  listed  30  are  fault  springs,  yielding  an  aggregate 
ischarge  of  95  second-feet.  Fault  springs  have  their  sources  in  bed 
x^ks  and  commonly  are  located  at  the  base  of  the  mountains,  along 
le  principal  planes  of  dislocation,  prominent  groups  being  on  the 
astern  margin  of  Sevier  Valley  and  on  the  western  margin  of 
anpete  Valley,  although  isolated  springs  occur  at  a  number  of  other 
laces,  as  shown  on  the  map.  The  discharge  of  fault  springs  varies 
ttle,  if  any,  throughout  the  year;  each  spring  commonly  yields  as 
luch  as  1  second-foot,  the  mean  of  all  being  over  3  second-feet,  and 
ne  west  of  Fountain  Green  flows  12.4  second-feet.     (PI.  IV,  A.) 

The  temperatures  of  these  springs  differ  greatly.  That  of  many  is 
nly  a  few  degrees  above  the  mean  annual  temperature  of  the  valleys, 
bout  48°,  but  some  are  distinctly  hot,  Joseph  Hot  Springs  (No.  3  in 
ist  on  p.  58  and  on  PI.  V)  ranging  from  135°  to  150°  F.  and  Monroe 
lot  Springs  (No.  5)  ranging  from  144°  to  156°  F.  The  temperature 
f  some  of  the  hot  springs  is  probably  due  to  the  proximity  of  heated 
^eous  rocks.  That  of  others,  as  Richfield  Spring  (No.  71),  which 
3  74°  F.,  appears  to  be  due  to  the  internal  heat  of  the  earth,  although 
he  possible  influence  of  igneous  rocks  must  not  be  ignored.  If  the 
emperature  of  the  Richfield  Spring  be  due  entirely  to  the  normal 
leat  of  the  earth,  an  index  is  thus  afforded  of  the  depth  of  the  water 
lefore  it  rises.  If  an  increment  of  1°  F.  for  each  50  feet  be  assumed 
irithout  allowance  for  cooling,  a  depth  of  1,300  feet  is  indicated. 

The  general  occurrence  of  fault  springs,  although  each  one  differs 
rom  others  in  details,  may  be  illustrated  by  the  Richfield  Spring. 
See  fig.  3.)     Here  the  porous  conglomerates  and  sandstones  that  out- 
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crop  on  the  Pavant  Mountains  dip  toward  the  valley  and  are  overlain 
by  the  relatively  impervious  Wasatch  bends.  The  mountains  have 
been  uplifted  along  the  fault  at  their  base,  and  the  water-l)earing 
beds — the  conglomerate  and  sandstone — have  been  cut  by  the  dis- 
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FiQ.  3.— Diagmmmatlc  section  at  Richfield  Spring. 

placement  as  if  by  a  well.  In  consequence  the  water,  which  is  under 
pressure,  rises  along  the  fault  plane,  the  place  of  actual  issue  being 
deteniiined  by  a  series  of  favorable  conditions  by  which  free  passage 
is  maintained. 

RECOVERY  OF  WATER  FROM  BED  ROCK  BY  TUNNELS. 

The  practicability  of  tunneling  into  fault  planes  to  obtain  water  is 
suggested  bv  the  occurrence  of  springs  along  lines  of  displacement, 
and  a  notable  successful  tunnel  is  that  of  the  Morrison  coal  mine  east 
of  Sterling.  This  tunnel  was  begun  on  a  dry  hillside  and  driven 
eastward  toward  the  fault,  which  has  not  yet  been  reached.  Water 
was  encountered  which  in  August,  1905,  was  found  to  discharge  5.0 
second-feet.  The  probable  conditions  here  are  shown  by  fig.  4.  The 
sour((»  a]^p(»ars  to  be  in  the  westward-dipping  sandstone  that  outcrops 
on  tile  Wasatch  Plateau.     The  water  l>eing  under  hydrostatic  pres- 


Vui.  4. — Diagmminatic  section  at  Morrisson  Tunnel  Spring. 

sure,  rises  wIkmi  it  reaches  the  fault  plane.  Notwithstanding  the 
success  of  this  tunnel,  similar  results  can  not  be  generally  predicteil, 
because  of  the  ever-present  possibility  of  unfortunate  ccmditions, 
such  as  cementation  along  fault  j)lanes  and  easier  escape  of  the  water 
in  other  directions.  Yet  tunneling  into  fault  planes  along  which 
strong  springs  occur  presents  possibilities  that  would  seem  to  justify 
prosj)(»cting. 

Tunnels  may  1m^  advantageously  driven  not  only  into  fault  planes, 
but  possibly  elsewhere,  for  it  may  Ix^  profitable  to  explore  locally  the 
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base  of  the  mountains  where  water-bearing  beds  dip  valleyward,  as 
in  the  Pavant  Range  and  on  the  Wasatch  Plateau,  with  the  idea  of 
penetrating  saturated  strata  by  tunnels  instead  of  wells. 

RECOVERY  OF  WATER  FROM   BED  ROCK  BY  WELI^S. 

With  the  exception  of  well  No.  237  (see  list  on  p.  5G,  and  map 
forming  PI.  VI),  between  Mount  Pleasant  and  Fairview,  no  wells,  as 
far  as  the  writer  is  informed,  have  Ix^en  sunk  to  bed  rock  in  Sanpete 
and  Sevier  valleys.  Nevertheless  flowing  wells  may  possibly  be 
obtained  from  consolidated  rocks  in  certain  areas  as  already  sug- 
gested, the  most  promising  sources  being  the  eastward-dipping  con- 
glomerates and  sandstones  on  the  Pavant  Mountains  and  the  west- 
ward-dipping sandstone  on  the  Wasatch  Plateau. 

Steep  dips  and  faults  are  locally  disturbing  factors,  but  the  con- 
ditions warrant  sinking  test  wells. 

In  the  center  of  Sevier  Valley,  on  account  of  the  faulting,  it  is  pos- 
sible that  the  water-bearing  beds  lie  at  depths  too  great  for  i)rofit- 
able  wells,  since  the  temperature  of  the  Richfield  Spring  indicates 
a  depth  of  1,300  feet  to  the  water  l^eds  at  the  border  of  the  valley. 
Preliminary  tests  might  be  made  west  of  the  fault  in  valleys  where 
streams  have  cut  deep  into  the  rocks. 

Conditions  for  flowing  wells  are  more  favorable  in  Sanpete  Valley, 
especially  between  Fairview  and  Spring  City.  The  absence  of  fault- 
ing has  not  been  proved  here,  but  the  westward-dipping  rocks  of  the 
Wasatch  Plateau  may  extend  unbroken  beneath  the  valley,  where  the 
dips  probably  flatten  out.  If  these  conditions  actually  prevail  it  is 
likely  that  profitable  flowing  wells  can  Ix?  obtained  from  the  Laramie 
sandstone.  Because  of  the  uncertainty  of  the  dip  and  the  variable 
thickness  and  unknown  erosion  of  the  Eocene  strata  depths  can  not 
be  predicted,  but  before  a  test  well  is  abandoned  it  should  h(»  sunk 
until  the  Laramie  sandstone  is  reached. 

RECOVERY  OF  WATER  FROM  VALLEY  DEPOSITS. 

The  source  of  most  abundant  underground  water  in  Sanpete  and 
Sevier  valleys  is  the  unconsolidated  material  by  which  they  are 
underlain  and  from  which  water  is  recovered  by  springs,  tunnels, 
and  both  flowing  and  nonflowing  wells. 

RECOVERY   OF    WATER    FROM    VAIJ.EY    DEPOSITS    RY    SPRIN'CIS. 

Although  most  of  the  fault  springs  issue  through  unconsolidated 
deposits,  their  origin  is  obvious  and  they  should  not  Ih>  confounded 
with  seep  springs.  As  already  stated,  springs  of  the  first  class  occur 
along  faults.  Those  of  the  si»cond  are  indepen(l(»nt  of  structure  and 
commonly  occur  in  low^lands  where  the  surface  of  the  ground  inter- 
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sects  the  water  table.  The  discharge  of  seep  springs  is  getierallT 
unlike  that  of  fault  springs,  since  it  often  fluctuates  with  the  season 
instead  of  flowing  almost  ranstantly.  The  temperature  of  fault 
springs  is  also  more  constant,  and  is  commonly  higher  than  that  of 
seep  springs,  a  fact  that  is  especially  apparent  during  the  winter. 

Seep  springs  are  numorous  in  Sanpete  and  Sevier  valleys,  esp*- 
ciaily  in  their  lower  stretches,  and  the  important  part  played  by 
hpcpage  in  maintnining  the  flow  of  the  streams  has  been  already  noled. 
Seepage  is  so  widespread  and  in  any  one  spot  is  usually  so  slight  that 
over  large  areas  it  is  impracticable  to  map  places  of  exit  of  seepagp 
water,  hut  points  where  the  flow  appears  in  springs  and  is  concrn- 
trated  into  considerable  streams  arc  shown  on  Pis,  V  and  ^^  anJ 
are  listed  on  pages  58  to  60.  The  flow  of  many  seep  springs  can  1* 
increased  by  development,  but  some  of  them  are  at  elevations  so  low 
that  (heir  waters  are  unavailable  for  use  in  the  immediate  vicinity 
except  by  pumping. 

RECOVERY   OF    WATER    mOM    VALLEY    DEPOSITS   BY   Tl'X,\EI-S. 

Tunnels  driven  into  tlie  unconsolidated  dei>osits  have  pi-ocunii 
large  amounts  of  water.  Especially  favorable  sites  for  tunnels  on- 
places  where  (he  low  lands  Ix'gin  to  raise  at  an  increased  angle  towunl 
the  base  of  the  mountains.     At  such  places  the  ground  water  tap|)et] 


will  drain  h\   guniti   iiit(»  tunnels,  as  illustrated  in  fig.  5,     A  tun- 
nel of  tin's  ( his",  i>>  that  of  Madsen  and  Seelv,  west  of  Mount  Pleasant. 

(Sw  p.  40.) 

HECdVPnV    OF    WATER    FROM    VALI.EV    DEPOSITS    BY    NONFLOWINO    WELL*. 

\(>i)Huwitig  wells,  the  general  featui-es  of  which  are  indicated  in 
the  list,  |)ages  .")l-i")",  ai-e  the  most  common  means  of  recovering  under- 
ground water  in  Sanpete  and  Sevier  valleys.  The  maps  show  thai 
ground  water  lies  within  10  feet  of  the  surface  under  a  large  part  ot 
the  valleys,  this  ni-ca  of  course  Ix'ing  in  the  lowlands,  and  that  toward 
the  highlands  the  ilepth  increases.  The  nonflowing  wells  are  com- 
monly dug  U-neath  the  ground-water  level  to  a  porous  bed  of  sand 
or  gravel,  from  which  water  i>ercolates  into  the  opening.     Most  of 
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the  wells  are  sunk  several  feet  below  the  summer  stage  of  the  water 
table  in  order  to  provide  for  the  seasonal  fluctuation.  There  are  also 
a  number  of  nonflowing  bored  wells,  which  have  been  put  down  with 
the  hope  of  obtaining  a  flow  at  the  surface. 

Water  is  drawn  from  most  of  these  wells  by  buckets  or  hand 
pumps.  A  few  windmills  are  in  operation,  but  the  wind  velocity  is 
apparently  not  great  or  steady  enough  to  give  them  general  favor. 
There  are  few,  if  any,  power  pumps  in  the  valley,  which  affords  a 
promising  field  for  their  introduction  and  their  use  in  irrigation. 
Water  contained  in  coarse  beds,  which  insure  an  abundant  yield,  lies 
within  easy  reach  of  the  surface  beneath  large  areas,  and  electric 
power  can  be  cheaply  developed  from  the  near-by  mountain  streams. 

RECOVERY    OF    WATER    FROM    VALLEY    DEPOSITS    BY    FLOWING    WELLS. 

The  irregular  sheets  of  gravel,  sand,  and  clay  that  slope  valley- 
ward  from  the  base  of  the  mountains  afford  -conditions  favorable 
for  pressure  in  their  contained  water.  Accordingly,  where  beds  of 
sand  and  gravel  that  lie  below  a  confining  stratum  of  relatively  im- 
pervious material  are  encountered  by  wells  which  enter  the  zone  of 
saturation,  the  water  tends  to  rise  in  the  wells,  and  in  the  lowlands 
sufficient  head  is  developed  to  cause  flows  at  the  surface.  Above  the 
lowlands  on  each  side  of  the  valley  the  water  in  deep  wells  rises  a 
greater  or  less  distance,  the  height  it  reaches  depending  upon  the 
elevation  of  the  ground. 

It  is  estimated  that  there  are  more  than  100  flowing  wells  in  the 
two  valleys,  yielding  an  aggregate  flow  of  about  5  second-feet.  Most 
of  the  wells  are  1^  or  2  inches  in  diameter,  but  a  few  of  the  larger 
ones  are  3  or  4  inches.  Flows  are  obtained  at  different  depths  be- 
tween 20  and  Mi  feet,  under  pressures  at  the  surface  varying  from 
0  to  6  pounds  per  square  inch.  The  average  yield  of  the  wells  is 
possibly  about  20  gallons  a  minute,  but  the  range  is  wide,  several 
discharging  less  than  1  gallon  a  minute.  The  greatest  flow  measured 
was  160  gallons  a  minute,  from  a  8-inch  pipe.  Beneath  the  first  flow 
other  flows  are  commonly  obtained  from  each  bed  of  sand  and  gravel 
encountered  in  boring  the  well. 

The  flowing  wells  are  located  in  the  fields  l)elow  the  towns,  which 
generally  are  built  at  elevations  so  high  that  the  water  of  the  wells 
is  little  used  for  domestic  purposes,  for  which,  by  its  purity,  it  is 
eminently  adapted.  It  is  used  to  some  extent  for  watering  stock, 
but  chiefly  for  irrigation. 

The  use  of  artesian  water  from  the  valley  deposits  has  only  begun, 
and  the  possibilities  apparently  are  not  realized.  There  is  need  for 
a  number  of  test  wells  to  exploit  conditions  in  the  lower  deposits, 
and  where  good  flows  are  obtained  more  wells  of  larger  bore  may 
profitably  be  sunk. 
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KEC'OVERY  OF   WATER  FROM   VALLEY  DEPOSITS  BY  SUBSURFACE   DAMS,  ETC. 

Under  exceptional  conditions  ground  water  may  be  recovered 
by  means  of  subsurface  dams  or  similar  contrivances  which  impound 
the  underflow  in  unconsolidated  materials.  These  conditions  are  prac- 
tically impervious  bottom  within  easy  reach  of  the  surface,  to  pre- 
vent excessive  lowering  of  the  ground-water  level,  and  competent 
side  walls,  not  too  far  apart,  to  intercept  lateral  escape.  The 
presence  of  these  conditions  can  be  determined  only  by  prospecting, 
and  the  economic  desirability  of  building  such  structures  at  par- 
ticular i)Iaces  is  an  independent  question,  but  because  of  the  high 
value  of  water  in  this  ai*ea  their  feasibility  at  each  possible  site 
should  be  investigated.  Possible  locations  of  subsurface  dams  are 
suggested  by  rock  walls  at  the  mouths  of  the  narrow  canyons,  where 
borings  in  search  of  suitable  bottom  should  be  made.  Tests  of  the 
amount  and  j)orosity  of  the  valley  filling  at  and  above  the  mouths 
of  the  canyons,  together  with  measurements  of  the  velocity  of  the 
underflow,  would  indicate  the  quantity  of  ground  water  available. 
At  some  places  below^  the  mouths  of  the  canyons  in  the  several  creek 
valleys  conditions  favorable  to  the  construction  of  infiltration  gal- 
leries may  also  be  discovered. 


QITAT.ITY  OF  WATER. 

Few  analyst»s  have  been  made  of  the  waters  of  Sanpete  and  Sevier 
valleys,  although  their  general  character  is  indicated  by  a  number 
of  field  tests.  During  the  summer  of  1900  the  Bureau  of  Soils* 
examined  the  waters  of  Sevier  Valley,  and  in  the  fall  of  1905  the 
writer  made  the  following  field  assays,  using  the  methods  suggested 
by  ^Ir.  M.  ().  I^Mghton.'^  The  figures  given  represent  only  approxi- 
mate ccmiposition:  yet,  as  all  the  tests  were  made  under  similar  con- 
ditions, they  a  fiord  rough  comparative  data: 

FicJfl  assays  of  water  from  Satipctr  and  Sevier  valleys,  Utah. 

[Parts  per  miUon.] 


Niinu*  ami  loralitv 


STRKAMS. 

IMoasantrr.'okr 288  2»4  -35  6 

MaiitiCnck'- 238  204  157  T»cc 

Sun  Pitch  Creek.  AVf^t  of  Mount  IMcasarit 890  408  237  45 

San  Pitch  Creek,  east  of  ({iinniHm 560  408  492  519 

Sevier  River,  west  of  (Innnison 1,150  877  +626  1.016 

Sc'vicr  Kivcr.  west  of  Joseph 261  80  29 

Slxniile  Creek  <• 3C0  245  65  19 

Twelvenjile  Creek " 505  76."  19 

rpper  Salina  Creek.  7  miles  alK>ve  nuaith  of  canyon.  410  245  113  i  9 

"  Soil  survev  in  Sevier  Valley.  I'tah,  Kept,  field  operations  Divlsloii  of  Soils.  U.  S.  Dept 
of  AKrieulture.  IJMMi. 

'' Li'ljrhton,  M.  O..  I'leld  assay  of  water:  Water-Sup.  and  Irr.  Paper  U.  8.  Geol.  Surrey 
No.  ir.i.  iJM>r». 

<■  Samples  obtained  at  uioutbu  of  canyons. 


Calcium 

(Ca). 

Bicarbon- 
ate radicle 

Sulphate 
radicle 

(HCO,). 

(8O4). 
-  35 

238 

234 

238 

204 

157 

890 

408 

237 

550 

408 

492 

1,150 

877 

+626 

261 
300 

80 
65 

245 

505 
410 

76 

*  '245' 

113  i 

Chlorine 
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Field  assays  of  icater  from  Sanpete  and  Secier  valleys,  Utah — Continued. 


Name  and  IcN'ality. 


STREAMS— continued. 


Lower  Salina  Creek  a 

Monroe  Creek  « 

Dry  Creek  a 


SPRINGS. 


Fountain  Green  (No.  86)<!> 
Morriaon  tunnel  (No.  88) . 
Nlnemile(No.34) 


Glenwood  (No.  12). 
Richfield  (No.  16).. 


Calcium 
(Ca). 


151 
96 

248 


in 


FLOWING  WELLS. 


AUred 

Seeley 

Westof  Manti 

Between  Fairview  and  Mount  Pleasant 

Bolltho 

Brooklyn  Irrigation  Co 


DUO  WELLS. 

Fairview  (Bohney  House) 

Salina  (White  House) 

South  of  Salina  (Colby) 

§»braim  (8.  Sorensen) 
oroni  (Moroni  House) 

Ephraim  ( Ephraim  House) 

Gunnison  ((iunnison  House) 


410 
435 

96 

22H 


3H0 
274 
274 
274 
340 
595 


715 
595 
320 
1.150 
650 
274 
24H 


Bicarbon- 
ate radicle 
(HCO;,). 


Sulphate 
radicle 

(SO4) 


Chlorine 
(CI). 


265 
326 
367 

122 
265 


40» 
204 
367 
2S6 
326 
326 


367 
610 
201 
551 
367 
449 
571 


127 

119 

-  35 

9 

53 

9 

0 

19 

164 

29 

459 

308 

0 

24 

Trace. 

1 

29 

492 

297 

-  a5 

258 

135 

14 

-  35 

19 

74 

59 

530 

498 

-  35 

19 

135 

218 

108 

109 

+  626 

148 

300 

258 

62 

59 

572 

636 

*  Samples  obtained  at  mouthH  of  canyons. 

*  Numoers  are  those  Riven  on  IMs.  V  and  VI. 
•"  Calcium  content  very  large. 

The  general  composition  of  the  waters  of  the  area  under  considera- 
tion can  be  inferred  from  the  outline  of  the  geology  of  the  watershed, 
for  the  mineral  content  of  surface  and  ground  waters  is  determined 
by  the  chemical  character  of  the  rocks  and  soils  with  which  they  come 
in  contact.  (See  pp.  8-14.)  The  prevalence  of  limestone  causes  an 
abundance  of  carbonates;  the  waters  which  come  under  the  influence 
of  the  Jurassic  salt  and  gypsum  bearing  rocks  are  rich  in  chlorides 
and  sulphates;  while  streams  like  Monroe  Creek,  which  traverse 
igneous  rocks,  carry  relatively  little  mineral  matter  in  solution. 
Water  from  wells  of  moderate  or  considerable  depth  is  usually 
similar  to  that  of  the  mountain  streams  in  the  same  localitv,  but 
that  from  shallow  wells  in  the  lowlands,  especially  in  irrigated  tracts, 
contains  abundant  dissolved  salts.  This  mineral  content  is  largely 
derived  from  the  return  waters  of  irrigation,  which  leach  the  soils, 
for  in  the  lowlands  where  ground  water  is  within  reach  of  capillary 
action  the  dissolved  salts  are  deposited  by  evaporation  and  the  soil 
is  impregnated  with  an  accumulation  of  "alkali."  The  combined 
deleterious  effects  of  the  soluble  Jurassic  rocks  and  of  the  alkali  in 
the  lowlands  is  shown  in  the  table  by  the  two  tests  of  the  water  of 
3evier  River.  The  sample  collected  west  of  Joseph,  in  the  upper 
part  of  the  valley,  contained  only  201  parts  per  million  of  calcium, 
80  sulphates,  and  29  parts  of  chlorines,  while  the  sample  from  U\^ 
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same  river  west  of  Gunnison  contained  377  parts  of  bicarbonates, 
1,150  parts  of  calcium,  over  620  parts  of  sulphates,  and  1,015  parts 
of  chlorine. 

The  natural  conditions  are  generally  favorable  for  obtaining  good 
water  for  domestic  purposes,  but  the  communities  give  little  heed 
to  the  sanitary  character  of  the  water,  and  as  a  result  epidemics  of 
typhoid  fever  of  greater  or  less  violence  are  not  uncommon.  As  ordi- 
narj^  hygienic  precaution  will  prevent  most  of  such  epidemics  the 
negligence  in  providing  pure  water  supplies  can  not  be  too  strongly 
condemned.  Ill-kept  privies  and  cesspools  are  nuisances  that  should 
not  be  tolerated  in  settled  communities.  Privies  should  be  replaced 
by  ''  dry-earth  closets,'"*  provided  with  a  supply  of  dry  clay  loam, 
and  the  fecal  matter  should  be  removed  at  short  intervals.  Where 
there  are  public  water  supplies  it  is  desirable  that  sewers  should  also 
be  installed  and  the  sewage  might,  if  desired,  be  used  in  irrigation 
on  "'  sewer  farms."  The  local  custom  of  using  old  wells  as  cesspools 
pollutes  the  water  of  neighboring  w^ells  that  are  still  used  as  sources 
of  drinking  water,  and  should  be  prohibited.  Another  prevalent 
unsanitary  custom  is  the  use,  for  drinking  and  cooking,  of  water 
running  through  the  towns  in  open  ditches,  into  which  pollution 
is  free  to  drain. 

All  the  towns  in  the  area  except  one  or  two  can  procure  water  sup- 
plies either  from  springs  or  from  mountain  streams,  which  with  care 
can  be  protected  from  contamination,  and  outlying  houses  can  be  sup- 
plied with  water  from  deep  wells.  But  although  pure  water  can 
easily  be  obtained,  only  four  towns  in  Sanpete  and  Sevier  valleys- 
Freedom.  Mount  Pleasant,  Manti,  and  Richfield — have  public  water- 
works. 

SUGGESTIONS. 

In  view  of  the  present  undeveloped  state  of  the  ground  waters  of 
Sanpete  and  Sevier  valleys  and  the  need  of  more  water,  a  few  sug- 
gestions as  to  a  more  efficient  use  of  the  available  resources  may  be 
j)ertinent. 

As  the  only  source  of  water  is  the  precipitation  on  the  drainage 
area  tributarv  to  the  vallevs,  it  is  clear  that  attention  "should  \ye  riven 
to  conserving  this  supply  by  preventing  waste  whenever  possible. 
The  chief  problem  is  to  save  the  storm  waters,  and  to  this  end  large 
stora<re  n»servoirs  have  l)een  built  or  planned,  but  it  does  not  appear 
to  be  generally  realized  that  the  storm  run-off  can  be  saved  also  by 
other  means.  The  underground  supply  can  be  considerably  aug- 
mented by  distributing  the  flood  discharge  over  the  uplands  below 
the  mouths  of  the  canyons  of  th(»  creeks  that  emerge  from  the  moun- 
tains. The  control  of  floods  is  difficult,  but  by  placing  obstructions 
in  the  ordinary  channels  flood  waters  can  be  spread  over  a  wide  area, 
so  as  to  increase  greatly  the  amount  of  water  that  is  absorbed  in  the 
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porous  alluvial  deposits.  Small  reservoirs  can  also  be  constructed  at 
many  places  within  the  mountain  watershed,  whereby  the  storm  run- 
off can  be  checked  and  the  seepage  run-off  in  the  dry  season  increased. 
The  advantage  of  preserving  timber  on  the  mountains  should  also  be 
i^learly  understood.  A  drainage  area  well  covered  with  vegetation 
is  one  of  the  most  effectual  checks  to  storm  run -off.  A  heavy  growth 
3f  underbrush  and  trees  tends  to  prevent  storms  from  washing  away 
the  products  of  rock  decay  and  to  accumulate  a  thick  cover  of  soil 
ind  humus,  which  absorbs  large  quantities  of  water  from  storms  and 
from  melting  snow,  whereas  if  the  covering  of  vegetation  is  scant, 
^tomli^  tend  to  keep  the  mountain  sides  relatively  bare  of  soil  by 
ivashing  the  debris  into  the  creeks,  so  that  the  precipitation  runs  off 
rapidly  and  comparatively  little  is  absorbed  to  seep  slowly  into  the 
jreeks  to  maintain  their  summer  flow.  The  timber  should  therefore 
h)e  protected  from  fire  and  from  reckless  cutting,  excessive  grazing 
should  not  be  permitted,  and  trees  might  be  planted  to  advantage  in 
tnanv  areas. 

Not  only  should  the  supply  be  conserved  as  far  as  possible,  but 
more  efficient  use  of  the  available  water  should  be  practiced.  Much 
is  lost  by  crude  methods  of  irrigation.  More  water  is  often  applied 
to  the  fields  than  is  needed,  and  a  large  part  is  lost  by  seepage  from 
faultily  constructed  ditches.  The  use  of  pipes  whenever  practicable 
and  the  construction  of  less  permeable  canals  would  prevent  nnich 
waste.  Much  water  is  also  lost  by  allowing  artesian  wells  to  flow  con- 
stantly. It  should  be  thoroughly  realized  that  the  limited  supply 
of  ground  water  comes  from  a  common  source,  that  the  wastefulness 
of  one  person  counteracts  the  prudence  of  another,  and  that  the  in- 
terest of  all  demands  that  the  supply  be  rigorously  conserved.  Flow- 
ing wells  should  be  capped,  or  the  flow  should  at  least  be  partly 
checked  when  water  is  not  used,  or  the  water  should  be  collected  in 
reservoirs  for  future  use.  A  further  incentive  to  economy  in  the  use 
of  water  i^  the  fact  that  bv  its  conservation  the  evil  of  alkali  accumu- 
lation  and  the  raising  of  the  water  table  too  near  the  surface  in  the 
lowlands  is  retarded. 

The  distribution  of  underground  water  suggests  that  the  most  effi- 
cient use  of  the  total  supply  in  the  valley  would  be  to  develop  the 
fertile  uplands  toward  the  base  of  the  mountains,  as  far  as  may 
be,  from  high-line  canals,  supplied  by  the  mountain  streams;  and 
to  use  underground  water,  which  in  general  is  inaccessible  on  the 
uplands,  in  developing  the  lowlands,  where  the  subterranean  supply 
is  plentiful.  Owing  to  the  present  complicated  ownership  of  water 
rights,  it  may  be  difficult  to  act  upon  this  suggestion,  but  there  can  b? 
no  doubt  that  its  adoption  would  materially  add  to  the  amount  of 
land  under  cultivation.     Flowing  wells  can  be  obtained  in  large  areas 
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in  tlie  lowlands,  and  at  several  localities  where  coarse  water-bearing 
sand  and  gravel  occur  near  the  surface  there  is  a  possibility  of  estab- 
lishing pumping  nlants,  for  which  electric  power  developed  from  the 
adjacent  mountam  streams  is  generally  available.  It  should  be 
rememl)ered,  however,  that  although  the  underground  supply  is  con- 
siderable, it  must  not  be  recklessly  used.  Observations  on  the  fluc- 
tuation of  the  water  table  should  serve  as  a  guide  to  development. 

Since  the  underground  water  supply  in  Sanpete  and  Sevier  valleys 
is  but  little  develo|>ed  and  local  conditions  are  promising,  further 
testing  of  the  resources  is  very  desirable.  Deep  wells  should  W 
sunk  in  l)oth  vallevs  to  ascertain  the  conditions  in  the  unconsoli- 
dated  deposits,  and  to  determine  whether  flowing  wells  can  be  ob- 
tained from  l)ed  rock.  Where  good  supplies  are  found  pipes  of 
larger  hovQ  than  those  now  used  might  well  be  employed.  Also  the 
flow  of  some  of  the  springs  can  Ik*  materially  increased  by  develop- 
ment, and  possibly  new  ones  found  by  prospecting. 

DKTAIL.KD  l>E8CRlPTION8. 

The  descriptive  details  that  follow  are  supplementary  to  the  infor- 
mation ('ontained  in  the  maps  forming  Pis.  VT  and  VII  and  the  list 
of  wells  and  springs  on  pages  51-00.  The  descriptions  l)egin  at  the 
south  and  procc»ed  northward,  the  areas  described  being  grouped 
about  the  principal  towns. 

JOSEPH  AND  VICINITY. 

About  0  miles  south  of  Josei^h  the  Sevier  River  emerges  from  a 
canyon  and  flows  northeastward  between  the  lava-cap|>ed   foothills 
of  the  Pa  van t  Mountains  and  a  low  ridge  of  igneous  rocks.     The 
town  of  Joseph  is  situated  near  the  base  of  the  long  alluvial  slop 
west  of  the  river.     Water  for  irrigation  is  furnished  by  the  Sevier 
Vallev  canal,  below  which  most  of  the  land  is  under  cultivation,  and 
Irinking  water  of  poor  quality  is  obtained  from  shallow  dug  welk 
^fost  of  th(»  area  lying  below  the  canal  is  underlain  by  gravel  and 
by  subordinate  streaks  of  sand  and  clay;    ground  water  lies  within 
50  feet  of  the  surface,  and  the  wells  are  l)etween  30  and  60  feet  in 
(lej)th.     The   jinnual    fluctuation   of  the   water  surface   amounts  to 
about   10  feet,  the  water  IxMug  highest  in  midsummer  and  lowest  in 
late  winter,  when  some  of  the  wells  go  dry.     A  better  supply  f»r 
drinking  purposes  probably  can  be  obtained  from  bored  wells  near 
the  river,  100  feet  or  more  in  depth.     These  would  avoid  contamina- 
tion and  at  least  some  seej)age  from  the  canals.     There  is  little  likeli- 
hood of  profltably  obtaining  underground  water  for  irrigating  the 
arid  sIop(»  west  of  Joseph,  although  it  is  2>ossibIe  that  deep  welk 
after  penetrating  a  considerable  but  unknown  thickness  of  lava  and 
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the  underlying  Eocene  strata,  would  strike  artesian  water  in  the 
underlying  sandstones  and  conglomerates. 

The  Joseph  Hot  Springs  issue  from  calcareous  tufa,  deposited  by 
the  springs,  at  the  base  of  the  low  volcanic  ridge  about  a  mile  south- 
east of  the  town.  The  temperature  of  the  water  ranges  from  135° 
to  146°  F.,  and  the  yield  of  all  is  estimated  to  be  only  about  30  gallons 
a  minute. 

ELSINORE  AND  VICINITY, 

Sevier  Valley  broadens  out  a  few  miles  above  Elsinore,  which  is 
located  in  the  midst  of  a  prosperous  agricultural  district.  Contigu- 
ous to  the  river,  particularly  south  of  it,  a  number  of  shallow  wells 
have  been  dug,  from  which  an  abundant  supply  of  water  in  coarse 
gravel  is  obtained  at  depths  ranging  from  20  to  35  feet.  Two  wells 
have  been  bored  in  this  area,  one,  178  feet  deep,  in  the  SE.  ^  sec.  32, 
T.  24  S.,  R.  3  W.,  tlie  other,  171  feet  deep,  in  the  SW.  i  sec.  34,  in 
the  same  range  and  township.  In  sinking  these  wells  the  surface 
wds  found  to  be  underlain  chiefly  by  sand  and  gravel  to  a  depth  of 
150  feet,  where  stiff  yellow  clay  was  encountered,  through  which  the 
inadequate  apparatus  failed  to  penetrate.  This  immediate  area  is 
favorable  for  testing  underground  conditions,  and  it  is  desirable 
that  a  deep  well  be  sunk  here  to  determine  the  possibility  of  obtain- 
ing flowing  wells  in  the  valley  deposits.  The  discharge  of  Monroe 
Creek,  on  the  southeast,  and  the  seepage  from  Sevier  Kiver  in  its 
sandy  course  below  the  mouth  of  its  canyon  are  sources  of  an  under- 
ground supply  which  may  be  under  pressure  in  possible  coarse  de- 
posits -beneath  the  clay  above  mentioned.  If  flowing  wells  should 
not  l?e  obtained^  pumping  from  the  shallow  gravels  is  an  attractive 
possibility. 

Midway  between  Joseph  and  Elsinore,  near  the  river,  in  SE.  \ 
sec  6,  T.  25  S.,  R.  3  W.,  there  is  a  group  of  about  25  wells,  in  which 
the  water  rises  within  2  or  3  feet  of  the  surface.  These  are  li  inches 
in  diameter  and  less  than  50  feet  deep  and  the  yield  of  all  amounts 
to  about  1  second-foot.  Trenches  have  been  dug,  in  which  the  flow  is 
conducted  to  the  Brooklyn  canal.  Chiy  was  encountered  in  these 
wells  down  to  12  feet,  below  which  water-bearing  sand  and  gravel 
occur. 

The  town  of  Elsinore  is  built  on  an  alluvial  slope  at  the  base  of 
lava-capped  foothills.  Water  for  irrigation  is  obtained  from  several 
canals  that  are  fed  by  Sevier  River,  and  these  also  furnish  an  unsat- 
isfactory domestic  supply,  which  is  supplemented  by  a  few  poor 
wells  between  60  and  115  feet  in  depth.  The  chief  desideratum  is  a 
good  supply  for  domestic  purposes.  Possible  sources  are  a  number 
of  feeble  seep  springs  in  the  hills  i\  few  miles  to  the  northwest, 
springs  on  the  east  side  of  the  valley  adjacent  to  Thompsons  Creek, 
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Monrot*  Creek,  and  wells.  Although  capable  of  development,  the 
yield  of  the  springs  first  mentioned  appears  to  be  insufficient ;  on  th(» 
other  hand,  surface  water  of  good  quality  and  abundant  quantity  is 
available  on  the  eastern  side  of  the  vallev,  but  its  use  necessitates  a 
pijie  line  extending  several  miles.  The  project  of  sinking  wells, 
however,  offers  attractive  possibilities.  These  are  of  two  distinct 
classes,  deep  wells  in  the  valley  deposits  and  wells  sunk  to  lx*d  rwk. 
T]ie  desirability  of  sinking  a  test  well  in  the  valley  south  of  Elsinon* 
has  just  l)een  mentioned.  It  can  hardly  l>e  expected,  even  if  a  flow 
should  result,  that  the  pressure  would  l)e  sufficient  to  carry  the  water 
to  Elsinore,  yet  it  is  probable  that  water  of  good  quality  can  be  thus 
obtained.  Another  possibility  is  to  tap  the  sandstones  and  con- 
glomerates that  cap  the  Pavant  Mountains  and  dip  southeastward. 
The  fault  along  the  base  of  the  mountains  complicates  the  situation 
and  makes  it  desirable  that  the  first  experimental  well  Ih»  drilled  w(»>t 
of  it.  Another  disturbing  factor  in  the  vicinity  of  Elsinore  is  the 
cap  of  hard  lava.  This,  however,  can  lx>  avoided  by  sinking  a  wjell 
in  the  vallev  about  2  miles  north  of  the  town.  The  surface  strata 
will  probably  yield  water  of  poor  quality,  but  this  could  be  cased  otT, 
for  good  water  under  pressure  is  to  l)e  expected  from  the  underlyinir 
beds.  The  depth  at  which  water  will  l)e  found  can  not  l>e  pi-edicted. 
but  the  beds  that  overlie  the  water-lx^aring  strata  are  probably  several 
hundnMl  feet  thick,  and  if  exploration  is  undertaken  at  all  prepara- 
tions should  Ih»  made  to  sink  a  well  at  least  1,000  feet  deep. 

MONROE  AND  VICINITY. 

Monr(K»  is  prettily  situated  on  an  alluvial  slope  on  the  east  side  of 
tlie  valley,  at  the  base  of  the  Sevier  Plateau.  Monroe  Creek,  thf 
principal  source  of  water  supply,  flows  throughout  its  course  over 
cystalline  rocks,  and  its  water  therefore  contains  relatively  little  Jis 
solved  matter.  In  this  respect  it  is  the  purest  large  stream  in  the 
entire  area  liere  considered.  A  number  of  canals,  fed  from  Sevier 
Ivivor  and  Monroi*.  Creek,  furnish  water  for  irrigation,  and  these 
canals  are  also  largely  resorted  to  for  domestic  supply.  In  view  of 
the  fact  that  excellent  water  is  available  in  Monroe  Can  von,  it  i> 
snrj)rising  that  the  community  is  willing  to  continue  using  for  house- 
hold ])urj)oses  the  present  relatively  unsanitary  supply.  The  depth 
to  irround  water  is  over  50  feet,  and  there  are  but  few  welLs  in 
Monroe. 

The  hot  springs  near  ^lonroe  are  a  valuable  asset,  but  as  yet  they 
are  little  used.  There  are  several  groups  of  springs  a  half  mile  ea^t 
of  the  town  along  a  probable  fault  line  at  the  base  of  the  mountains, 
which  are  composed  of  igneous  rocks.  The  salts  held  in  solution  by 
th(»  water  are  (lej)()site(l  as  tufa,  from  which  springs  now  Lssue  at  a 
number  of  places.     The  total  yield  is  about  100  gallons  a  minute,  and 
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the  temperature  of  the  water  when  it  reaches  the  surface  ranges  from 
144^  to  156°  F.  The  proximity  of  the  springs  to  the  town  suggests 
the  desirability  of  attempting  to  increase  their  flow  with  the  idea  of 
utilizing  the  \eat. 

The  following  analysis  of  the  water  of  Cooi)er  Hot  Springs  was 
obtained  from  the  owner:  • 

APialyttis  of  water  from  Cttoprr  Hot  SprhifjM,  rant  of  Monroe  (Xo,  '»), 

* 

lAnaljHt,  r.  A.  Yocler.l 

rart8  per  million. 

Ca 207.7 

Mp ^  35.1 

Nn '-  591.4 

K 37.5 

LI 1 .6 

Fe.   Al 0.0 

SIO, 23.5 

SO, 167.6 

CO, 36.0 

CI 634.6 

Total   solids 1.794.0 

The  few  wells  that  have  been  sunk  in  the  valley  southwest  of  Mon- 
roe show  that  the  depth  to  ground  water  is  over  70  feet.  The  most 
practicable  way,  therefore,  of  developing  the  area  is  from  high-line 
canals  supplied  by  Sevier  Kiver  and  Monroe  Creek. 

The  presence  of  several  springs  between  1  and  »3  miles  south  of  the 
mouth  of  Monroe  Canyon,  along  a  probable  fault,  suggests  that 
more  water  may  be  obtained  by  tunneling. 

RICHFIELD  AND  VICINITY. 

The  portion  of  Sevier  Valley  Ix^tween  Monnn*  and  Kichfield  that 
lies  l>elow  the  canals  is  in  large  part  under  cultivation,  but  the  por- 
tion above  them  consists  of  desert  alluvial  slopes  that  extend  up  to 
the  bases  of  the  mountains.  In  the  highlands  bowlders  and  coarser- 
textured  debris  abound,  while  the  lowlands  are  floored  with  sand  and 
clay  loam.  The  map  forming  PI.  VI  shows  that  ground  water 
lies  within  10  feet  of  the  surface  under  a  considerable  part  of  the  low- 
lands, and  that  in  this  vicinity  there  are  about  KK)  artesian  wells, 
concerning  which  represc»ntative  data  are  given  in  the  list  on  pages 
51-57.  They  are  shallow,  ranging  from  50  to  05  feet  in  depth,  and 
yield  from  8  to  14ii  gallons  a  minute  under  a  pressure  at  the  surface 
of  slightly  over  2  pounds.  In  drilling,  clay  is  usually  encountered 
for  40  to  60  feet,  Iwlow  which  lies  said  and  gravel,  whence  the  flows 
are  obtained.  The  gravel  aj)j)ears  to  l)e  widely  distributed  and  con- 
stitutes a  valuable  reservoir.  By  a  single  well.  No.  50,  in  list  on  page 
62  and  map  (PI.  V),  which  is  4  inches  in  diameter,  02  feet  deep, 
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and  yields  132  gallons  a  minute,  a  large  tract  of  alkali  land  has  been 
converted  into  an  excellent  meadow. 

The  deepest  well  in  this  vicinity  was  sunk  in  1900  in  XE.  i  sec.  S, 
T.  24,  S.,  R.,  2  W.,  to  a  depth  of  324  feet.  The  log  of  this  well,  as  re- 
ported  by  the  owner,  is  given  below : 

Loff  of  well  in  hcc.  7,  T,  2^  »Sf.,  R.  2  TV.,  in  feet. 


I 


CUy 

f>and  and  Kravel 

Clay 

Sand  and  gravel 

Clay 

Sand  and  gravel 


Thick- !i>^,K 


neas. 


62 

fi2 

W 

1.V 

15 

1&^ 

135 

W 

•JO 

£» 

24 

3::; 

PVom  the  upper  beds  of  sand  and  gravel  in  this  well  water  rose 
within  a  few  inches  of  the  surface  and  a  flow  was  obtained  from  the 
bottom,  but  the  pipe  broke  and  the  well  was  discontinued.  So  far  as 
known,  this  is  the  deepest  hole  in  Sevier  Valley  proper,  and  the  re- 
sults serve  to  emphasize  the  desirability  of  a  deep  test  well.  The 
probabilities  are  that  such  a  well  will  penetrate  one  or  more  beds  of 
sand  and  gravel,  lx»aring  water  under  pressure  great  enough  to  cause 
flows  at  the  surface,  even  if  the  well  should  be  sunk  at  some  distance 
from  the  river. 

Not  only  the  valley  deposits,  but  the  bed  rock  is  an  available 
^:onrce  of  underground  water,  especially  along  the  base  of  the  moun- 
tains, near  Richfield.  The  considerable  outcrop  of  sandstone  and 
conglomerate  on  the  crest  and  eastern  flanks  of  the  Pavant  Range. 
as  already  stated  (p.  23),  presents  a  large  area  for  the  absorption  of 
precipitation  and  run-off,  and  the  eastward  dip  and  cap  of  Eocene 
strata  cause  the  contained  water  to  be  under  pressure.  Although 
deep  valleys  drain  a  large  portion  of  the  porous  rocks,  it  is  neverthe- 
less likely  that  a  well  sunk  through  the  capping  of  limestones  and 
shales  will  stiike  artesian  water  in  the  underlying  sandstone  and 
conglomerate.  The  fault  along  the  base  of  the  mountains  is  a  dis- 
turbing fnclor,  yet  apparently  it  is  the  cause  of  the  spring  west  of 
Richfield,  and  thus  serves  to  emphasize  the  possibility  of  obtaining 
water  under  pressure.  The  depth  at  which  w^ater  may  be  expected 
can  not  he  closely  predicated.  If  a  test  well  is  attempted  provision 
should  he  made  for  driving  1,000  feet  or  more,  the  depth  depending 
on  the  location  of  the  well;  the  farther  away  from  the  mountains 
it  may  be  dug  the  dee[)er  it  will  need  to  be  sunk  to  reach  the  water- 
bearing beds.  A  rough  approximation  of  the  depth  to  the  Richfield 
spring  water  may  be  afforded  by  its  temperature,  74°  F.,  which  is 
2i)^  above  the  mean  annual  temperature.  If  the  temperature  be  due 
to  the  internal  heat  of  the  earth,  which,  it  is  assumed,  increases  about 
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1  degree  in  every  50  feet,  the  water  is  derived  from  a  depth  of  about 
1,300  feet.  It  is  possible,  however,  that  the  water  owes  its  tempera- 
» ture  in  part  to  the  proximity  of  heated  igneous  rocks. 

Inverury  and  Annabelle,  small  towns  situated  on  opposite  sides  of 
the  Sevier,  4  miles  south  of  Richfield,  are  supported  by  irrigation 
from  canals  fed  by  the  river.  Inverury  is  supplied  with  poor  drink- 
ing water  from  shallow  wells,  although  water  of  better  quality  can  be 
obtained  by  driving  deeper  and  casing  off  the  upper  flow.  Anna- 
belle,  on  the  other  hand,  derives  a  good  supply  for  domestic  use  from 
reservoirs  in  the  mountains  south  of  the  town. 

Richfield,  the  commercial  center  of  Sevier  Valley,  has  a  population 
of  about  2,000.  The  town  is  situated  at  the  foot  sloi)e  of  the  Pavant 
Range,  and  derives  its  water  supply  from  the  Sevier  Valley  and 
other  canals  and  from  the  spring  referred  to  on  page  25.  This 
spring,  discharging  3.2  second-feet,  besides  furnishing  water  for  local 
irrigation,  supplies  the  city  waterworks — the  best  system  in  the 
entire  area  considered  in  this  report.  The  spring  is  inclosed  in  a 
brick  structure,  whence  the  water  is  piped  to  a  concrete  reservoir 
and  distributed  through  an  8-inch  main.  Before  the  waterworks 
were  installed  the  town  depended  largely  upon  wells  that  range  in 
depth  from  15  to  20  feet.  Some  of  these  are  still  used;  others  have 
been  abandoned  and  are  used  as  cesspools,  thus  introducing  a  source 
of  contamination  which  should  not  be  tolerated. 

Glenwood  is  prettily  located  in  a  cove,  at  the  base  of  Sevier  Plateau, 
that  is  separated  on  the  west  from  the  main  valley  by  a  low  lava- 
capped  ridge.  The  town  and  its  vicinity  are  supplied  with  water  for 
irrigation  and  domestic  use  by  springs.  East  and  west  of  the  lava- 
capped  ridge  there  are  springs  whose  discharge  aggregates  al>out  20 
second-feet.  Those  on  the  west  side  of  the  ridge  are  reported  to  have 
broken  out  since  1880,  and  their  flow  is  so  copious  that  a  considerable 
area  has  been  converted  into  marsh  land.  The  conditions  here  can  be 
improved  by  drainage  and  by  conveying  the  surplus  water  where  it 
is  more  needed.  The  springs  on  the  east  side  of  the  ridge  discharge 
9  second-feet  and  are  the  source  of  Cove  Creek.  At  an  elevation  of 
250  feet  above  the  town  Glenwood  Springs  issue  from  debris  at  the 
base  of  igneous  hills  and  form  the  main  local  supply  for  all  purposes, 
the  discharge  l)eing  7  second-feet.  Although  the  supply  is  plentiful, 
a  needed  improvement  is  the  installation  of  a  waterworks  system  that 
would  do  away  with  the  present  insanitary  practice  of  obtaining 
domesiic  water  directly  from  open  ditches  in  the  streets.  The  springs 
also  afford  an  excellent  source  of  power,  which  is  as  yet  undeveloped. 
North  of  Glenwood,  along  the  base  of  the  mountains,  there  are  other 
springs,  notably  Herrins  Hole  Springs  and  Black  Knoll  Springs, 
which  yield  respectively  1  and  12  second-feet.  All  of  these  springs 
probably  rise  along  faults. 
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SALINA  AND  VICINITY. 

Between  Richfield  and  Salina  the  character  of  the  country  changes. 
On  the  east  of  the  valley  the  Sevier  Plateau,  an  area  of  igneous  rocks, 
slopes  rapidly  northward  to  the  interval  separating  it  from  the  Wa- 
satch Plateau,  which  is  underlain  by  sedimentary  rocks.  A  narrow 
belt  of  g>'psiferous  drab  and  red  shales,  capped  here  and  there  with 
lava,  lies  between  the  base  of  the  plateaus  and  Sevier  River.  On  the 
west  side  of  the  valley  the  eastward-dipping  Eocene  beds  of  the  Val- 
ley Mountains  are  separated  by  a  fault  from  the  red  conglomerates 
and  sandstones  of  the  Pavant  Range.  The  appearance  of  the  vallev 
also  changes.  AA>st  of  the  river  the  canals  water  a  relatively  narrow 
strip,  beyond  which  there  is  a  long  desert  slope  up  to  the  base  of  the 
mountains,  while  on  the  east  still  less  land  is  irrigated  from  small 
ditches  fed  bv  creeks. 

'  Here,  as  throughout  the  valW,  the  lowlands  are  superficially  under- 
lain by  fine-textured  soils,  while  the  foot  slopes  of  the  mountains  are 
littered  with  coarse  debris.  Ground  water  lies  between  10  and  50  feet 
from  the  surface  in  a  bolt  contiguous  to  the  river,  where  most  of  the 
w^ells  have  Iwen  sunk.  They  are  chiefly  driven  wells,  2  or  3  inches  in 
diameter  and  from  100  to  a  little  over  200  feet  in  depth.  This  depth, 
unusmil  in  Sevier  Valley,  is  necessitated  by  the  strongly  saline 
character  of  the  water  nearer  the  surface,  due  to  the  proximity  of  the 
salt  and  gypsum-bearing  shale.s.  The  wells  first  penetrate  about  00 
feet  of  clay,  l>elow  which  lie  alternating  layers  of  gravel  and  clay. 
Each  gravel  bed  yields  water  under  pressure  that  causes  it  to  rise 
within  a  few  feet  of  the  surface.  Along  the  entire  length  of  Sevier 
Valley,  between  Venice  and  Gunnison,  the  character  of  the  ground 
water  is  impaired  by  salts  leached  from  the  adjacent  Jurassic  be<k 
These  salts,  however,  apparently  do  not  permeate  the  valley  deposits 
throughout  their  entire  thickness,  but  seem  to  be  confined  largely  to 
the  upper  layers  by  beds  of  clay,  so  that  water  of  better  quality  is 
obtained  l>y  <leep  wells. 

'  Tlie  character  and  structure  of  the  bed  rocks  in  the  highlands  im- 
mediately adjacent  to  the  valley  between  Richfield  and  Salina  are  not 
in  general  favorable  for  storing  or  yielding  much  water,  but  water 
under  ])i*essure  ])rol)al)ly  can  lx»  obtained  in  the  red  sandstone  and  con- 
glomerate north  of  Richfield  (p.  10).  Artesian  water  may  prol>- 
iiblv  also  be  obtained  in  the  vallev  of  Salina  Creek,  several  miles 
above  Salina,  a  ])roi)al)ility  which,  in  view  of  the  needs  of  the  town, 
l)ecomes  inii)ortant.  As  has  i)een  stated  in  the  outline  of  the  geolog}* 
of  the  region  (p.  i)),  thick  sandstones  that  dip  westward  at  a  low 
angle  and  are  overlain  by  Eocene  l^eds  outcrop  in  the  upper  valley  of 
Salina  Creek,  lleie  the  opj)ort unities  for  absorption  are  good,  and 
it  is  likely  that  wells  that  penetrate  to  saturated  horizons  of  the  sand- 
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stone  will  strike  artesian  water.  If  a  test  well  be  sunk  it  should  be 
located  at  least  5  miles  up  the  creek  from  Salina,  for  a  fault  probably 
lies  between  the  small  outcrop  of  Colorado  age  and  the  water-bearing 
beds. 

Salina  is  sittiated  at  the  base  of  the  salt  and  gypsum  bearing  shales, 
near  the  mouth  of  Salina  Creek.  The  town  obtains  its  supply  of 
water  for  domestic  uses  from  ditches  fed  by  the  creek,  and  from  dug 
wells,  but  the  water  from  both  sources  is  of  poor  quality.  An  effort 
was  made  in  1905  to  obtain  good  water  by  sinking  a  4r-inch  well  to 
El  depth  of  163  feet,  where  water  was  encountered  which  rose  within 
i2  feet  of  the  surface.  The  site  was  not  particularly  good  and  the 
depth  not  great,  so  the  test  proved  unsuccessful. 

Log  of  Salina  town  well,  in  feet. 
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A  sample  of  water  from  the  lower  sand  and  gravel  in  this  well  was 
analyzed  by  H.  Harms,  of  Salt  Lake  City,  and  found  to  contain  1,708 
parts  per  million  of  dissolved  solids,  728  of  which  are  chlorine. 
This  large  content  of  salts  renders  the  water  undesirable  for  drink- 
ing purposes.  A  number  of  families  have  their  drinking  water 
hauled  from  Colby's  well  (No.  85  on  map),  about  4  miles  southwest 
of  Salina,  which  is  reported  to  contain  only  570  parts  per  million  of 
dissolved  salts,  but  this  practice  is  only  a  makeshift.  Further  tests 
should  be  made  with  deep  wells  in  the  valley,  away  from  the  imme- 
diate influence  of  Salina  Creek,  and  deep  enough  to  escape  seepage  of 
water  containing  salts  derived  from  the  adjacent  hills.  It  is  desira- 
ble also  that  a  test  be  made  for  artesian  water  up  the  valley  of  Salina 
Creek.  The  nearest  good  surface  water  is  derived  from  feeble  streams 
in  the  Pavant  Mountains  and  from  Salina  Creek  above  the  belt  of 
saline  rocks. 

The  small  town  of  Aurora,  5  miles  southwest  of  Salina,  is  supplied 
mainly  by  canals.  A  few  wells,  over  100  feet  in  depth,  here  obtain 
a  fairly  good  supply  beneath  the  saline  surface  water.  The  water 
rises  in  these  wells  within  20  or  40  feet  of  the  surface.  It  is  desira- 
ble that  a  deep  test  well  In?  sunk  in  this  part  of  the  valley  to  determine 
whether  water  of  good  quality  can  be  obtained  under  pressure  suffi- 
cient to  flow  at  the  surface.  It  is  possible  that  the  spring  2  miles 
west  of  town  can  be  developed  so  as  to  yield  enough  water  for  do- 
mestic uses. 
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Redmond  is  plentifully  supplied  with  water,  its  chief  asset  being 
the  springs  that  feed  Redmond  Lake.  These  issue  from  the  bottom 
and  edges  of  the  lake  and  discharge  about  13.5  second-feet  The 
temperature  of  one  small  spring  of  the  group  in  August,  1905,  was 
70°  F.,  which,  together  with  the  large  amount  of  water  the  springs 
yield,  suggests  that  they  occur  along  a  fault,  which,  however,  has 

not  been  traced  on  the  surface.  Ditch  water  is  generally  used  for 
domestic  use,  and  little  attention  is  given  to  its  sanitary  character. 
By  fencing  the  lake  and  piping  the  supply  used  for  drinking,  water 
of  excellent  quality  can  be  cheaply  obtained.  Ground  water  occurs 
within  10  feet  of  the  surface  in  the  lower  part  of  the  town,  althou^ 
there  are  but  few  wells.  One  well  (No.  106  on  the  map),  about  a 
mile  northeast  of  Redmond,  was  sunk  to  a  depth  of  180  feet  passing 
through  the  following  material : 

Loo  of  irell  No.  106,  in  feet. 


nena.  j     "^ 


Clay 1  20  » 

Sand  and  cla v ^...\  83  lOG 

Clay *. 17 

Gravel 22 


Clay. 


38 


1:9 

l!« 


AVater  in  the  lower  gravel  rises  within  3.5  feet  of  the  surface. 

GUNNISON  AND  VICINITY. 

A  few  miles  north  of  Redmond,  west  of  the  river,  there  is  a  narrow 
belt  of  low  hills,  below  which  the  valley  broadens,  reaching  a  width 
of  I)  miles  at  Gunnison.  The  lowlands  are  underlain  by  clay,  while 
the  slopes  on  both  sides  of  the  valley  are  composed  of  coarser  tex- 
tured deposits  that  extend  to  the  base  of  the  mountains.  Canals, 
fed  either  from  Sevier  River  or  San  Pitch  Ci'eek,  supply  the  lower 
part  of  the  valley,  which  locally  is  so  wet  as  to  need  drainage;  but 
above  the  ditches  desert  conditions  prevail. 

(iround  water  lies  within  50  feet  of  the  surface  in  a  considerable 
area  in  this  ])art  of  the  valley,  and  a  number  of  wells  have  been  sunk 
here.  AA'est  of  (lunnison,  near  the  river,  there  are  many  flowing 
wells  that  avorajje  only  HO  feet  in  depth.  The  water  occurs  in  gravel 
boneatli  about  25  feet  of  clay,  and  the  wells,  which  are  2  inches  in 
diameter,  flow  about  50  gallons  a  minute  under  a  pressure  at  the 
surface  of  about  1  pound. 

Farther  up  the  valley,  in  the  vicinity  of  Axtel,  about  1  mile  east  of 
the  river,  there  is  a  group  of  dug  wells  that  average  60  feet  in  depth. 
The  deepest  bore  hole  in  this  part  of  the  valley  is  1^  inches  in  diame- 
ter and  200  feet  deep  (No.  100  on  the  map).  In  this  well  alkaline 
water  is  found  in  sand  at  a  depth  of  45  feet,  below  which  between 
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160  and  200  feet  of  alternating  beds  of  sand  and  gravel,  separated  by 
clay,  were  encountered,  which  yielded  a  better  quality  of  water  that 
rose  within  26  feet  of  the  surface.  Although  the  strata  of  the  valley 
range  dip  toward  the  river,  the  catchment  area  is  small,  the  rocks  are 
chiefly  fine- textured. shales  and  limestones,  and  the  opportunities  for 
absorption  and  transmission  are  poor.  On  the  east  side  of  the  valley 
the  conditions  are  worse,  for  the  little  water  that  is  contained  in  the 
gypsiferous  shales  is  strongly  impregnated  with  dissolved  salts. 

The  town  of  Gunnison  is  situated  at  the  southern  end  of  the  Gun- 
nison Plateau,  near  the  mouth  of  San  Pitch  Creek.  A  fair  an^ount  of 
water  is  furnished  by  canals,  but  there  is  urgent  need  for  a  supply  of 
pure  drinking  water.  There  are  a  few  shallow  wells  which  derive 
their  supply  largely  from  the  seepage  of  the  canals.  The  water  level 
in  these  wells  fluctuates  about  10  feet  a  year,  being  highest  in  the 
midst  of  the  irrigation  season.  South  of  Gunnison  a  number  of  wells, 
less  than  50  feet  deep,  have  been  sunk  into  the  valley  deposits,  in 
which  water  is  found  in  gravel  beneath  the.  surface  cover  of  clay. 
The  supply  is  derived  largely  from  the  seepage  from  the  canals, 
and  the  quality  of  the  water  is  only  fair.  No  deep  wells  have  been 
sunk  in  this  part  of  the  valley,  and  although  the  elevation  is  so  high 
that  flowing  wells  can  hardly  be  expected,  it  is  likely  that  a  better 
quality  can  be  obtained  beneath  the  upper  waters,  and  a  test  should  be 
made.  Probably  the  most  satisfactory  domestic  supply  for  Gunnison 
is  obtainable  from  springs  at  the  base  of  the  AVasatch  Plateau  north 
of  Mayfield,  presently  to  be  described. 

MAYFIELD  AND  VICINITY. 

Mayfield  is  situated  on  Twelvemile  Creek  where  it  emerges  from 
its  canyon  in  the  AVasatch  Plateau,  in  a  narrow  lowland  known  as 
Arapien  Valley,  that  trends  north-south  along  a  fault.  On  the  west 
is  a  range  of  hills  composed  of  eastward-dipping  gypsiferous  shales, 
and  on  the  east  is  the  dip  slope  of  the  AVasatch  monocline.  Mayfield 
and  Arapien  Valley  are  watered  by  ditches  that  tap  Twelvemile 
Creek  at  the  mouth  of  its  canyon.  A  spring  near  the  bed  of  the  creek 
about  1  mile  above  town  may  be  utilized  as  a  source  of  domestic 
supply. 

A  number  of  wells,  ranging  in  from  45  to  OO  feet,  have  been 
sunk  in  the  town,  but  many  of  them  go  dry,  or  almost  dry,  in  the 
late  winter,  although  during  the  irrigation  season  they  contain 
between  15  and  20  feet  of  water.  The  westward-dipping  sandstones 
that  outcrop  in  the  upper  valley  of  Twelvemile  Creek  may  contain 
water  under  pressure.  The  conditions  here  are  complicated  by  minor 
step  faulting  along  the  flanks  of  the  monocline,  but  it  is  likely  that 
wells  sunk  near  the  mouth  of  the  canycm  deep  enough  to  penetrate 
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the  overlying  AVasatch  beds  will  strike  artesian  water  in  the  sand- 
stone. 

In  the  hilly  faulted  zone  between  Mayfield  and  Manti  the  main 
supply  of  underground  water  is  derived  from  springs,  including  both 
fault  and  seep  springs,  14  of  w^hich  yield  more  than  16  second-feet. 
These  comprise  both  seep  and  fault  springs.  The  most  remarkable 
spring  in  this  area  is  that  in  the  Morrison  coal  mine  (No.  28  on  map), 
east  of  Sterling.  Before  the  mine  was  opened  the  hillside  at  the 
entrance  to  the  mine  was  dry,  but  in  driving  the  tunnel  through  the 
eastward-dipping  sandstone  water  was  encountered,  the  amount  in- 
creasing with  the  length  of  the  workings,  until  a  stream  was  developed 
which  in  August,  1905,  discharged  5.6  second-feet.  It  is  likely  that 
the  water  is  brought  up  through  the  fault  east  of  the  mine  from  the 
westward-dipping  sandstone  that  outcrops  on  the  Wasatch  Plateau. 
The  water  being  under  hydrostatic  pressure,  rises  when  it  reaches  the 
fault  plane,  as  illustrated  in  fig.  4,  p.  26.  This  spring  suggests  the 
desirability  of  prosj>ecting  for  similar  occurrences. 

The  small  town  of  Sterling  is  watered  by  Sixmile  Creek,  which 
furnishes  a  good  supply  for  irrigation,  but  the  insanitary  custom 
prevails  of  using  for  domestic  purposes  the  ditch  water  that  flows 
through  the  streets.  The  conditions  can  also  be  improved  by  develop- 
ing springs  or  by  piping  from  the  creek  above  the  town. 

MANTI    AND    E.PHRAIM. 

Above  the  narrows  of  San  Pitch  Creek  the  valley  broadens  to  a 
width  of  5  miles  at  Manti  and  becomes  8  miles  wide  at  Ephraim.  On 
the  west  Gunnison  Plateau,  which  is  underlain  for  the  most  part  by 
Eocene  strata  that  dip  west  at  a  low  angle,  rises  abruptly  above  the 
valley  along  a  fault.  On  the  east  low,  detached  hills,  competed  of 
westward-dipping  Manti  beds,  lie  at  the  base  of  the  Wasatch  mono- 
cline. AVliere  the  creeks  have  cut  deep,  small  outcrops  of  Laramie  (?) 
sandstone  nre  exposed  below  the  Eocene  strata,  which  underlie  the 
surface  of  the  greater  part  of  the  monocline  in  this  area.  AVater  for 
irrigation  is  su])plied  by  San  Pitch,  Ephraim,  Willow,  and  Manti 
creeks,  which  nre  supplemented  in  the  lowlands  to  a  small  extent  by 
llowing  wells.  The  central  i)art  of  the  valley  between  Manti  and 
E])hraini  is  occui)ie(l  bv  a  marsh.  The  conditions  here,  however,  are 
reported  to  have  l)een  improved  since  the  early  days  of  settlement  by 
the  diversion  of  the  waters  of  San  Pitch  Creek  for  use  in  irrigation, 
and  considerable  areas  have  been  reclaimed. 

(iround  water  lies  within  10  feet  of  the  surface  in  a  large  area  in 
the  central  part  of  the  valley,  where  many  wells  have  been  driven, 
hut  toward  the  mountains  water  lies  deeper  and  there  are  only  a  few 
dug  wells.     Most  of  the  wells  in  the  lowlands  are  1^  or  2  inches  in 
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diameter  and  between  125  and  300  feet  in  depth.  Judging  by  the 
imperfect  records,  there  is  little  uniformity  in  the  distribution  of  the 
deposits,  which  appear  to  be  lenticular  masses  of  gravel,  sand,  and 
clay.     A  typical  section  is  atforded  by  the  following  log: 

Loij  of  R.  Taylor  tall,  in  SW.  i  sec.  It  T.  15  »S'..  R.  S  h\     (Vo.  lifO  on  p.  >>.) 
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In  this  well  the  first  flow  was  obtained  at  140  feet,  and  a  stronger 
flow,  amounting  to  28  gallons  a  minute  under  a  pressure  of  5  pounds 
at  the  surface,  was  encountered  in  the  lowest  gravel.  Most  of  the 
wells  in  this  area  do  not  go  beyond  the  first  flow,  which  is  commonly 
reached  at  a  depth  of  about  125  feet,  but  in  some  wells  as  many  as 
.six  flows  are  encountered  l)etwwn  125  and  800  feet.  The  flow  of  all 
the  wells  in  this  vicinity  varies  more  or  less  with  the  season,  and  the 
yield  of  the  shallower  ones  particularly  is  greater  in  summer  than 
in  winter.  It  is  also  found  that  the  sinking  of  a  new  well  in  an  area 
where  wells  are  close  together  frequently  interferes  with  the  flow 
of  the  old  ones.  On  the  eastern  side  of  the  valley,  whence  the  main 
supply  is  derived,  the  wells  are  better  and  more  gravel  is  reported. 
It  is  desirable  in  this  region  to  drive  a  deep  well  to  test  conditions 
and  to  sink  more  wells  of  larger  bore  to  the  lower  horizons  to  obtain 
increased  flows.  In  order  to  ascertain  conditions  concerning  the 
available  supply  for  pumping,  experimental  wells  should  also  be  put 
down  outside  of  the  area  where  flows  are  obtained.  It  is  probable 
also  that  deep  wells  sunk  near  the  base  of  the  mountains  on  the  east 
side  of  the  valley  will  strike  water  under  pressure  in  the  Laramie 
sandstone,  but  the  absorption  area  here  is  not  so  large  as  that  farther 
north. 

Manti  is  built  on  the  alluvial  fan  of  Manti  Creek,  which  is  the  chief 
source  of  water  supply.  The  town  is  underlain  by  coarse  gravel  in 
which  are  few  wells,  the  deepest  having  bi^en  sunk  about  100  feet,  and 
very  little  water  is  reported  to  have  been  found.  Manti  is  one  of  the 
few  towns  in  this  area  that  are  provided  with  waterworks.  Seep 
springs  in  the  mountains  on  the  south  side  of  the  creek  have  been 
developed,  whence  the  water  is  piped  to  the  city,  and  furnish  a  good 
supply. 

Ephraim,  situated  on  the  alluvial  slope  about  2  miles  below  the 
mouth  of  the  canyon  of  Ephraim  Creek,  is  supplied  with  water  for 
domestic  purposes  by  a  numlx»r  of  wells,  the  de])th  of  which  increases 
with  the  surface  elevation.     The  wells  in  the  lower  part  of  town  are 
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only  30  feet  deep,  but  those  farther  east  are  90  feet  In  the  upper 
outskirts  th^re  are  no  wells,  and  the  people  depend  on  the  ditches  for 
water.  A  few  years  ago  a  well  2  inches  in  diameter  and  440  feet 
deep  was  sunk  near  the  town  hall  in  search  of  flowing  water.  At 
IGO  feet  water  was  found  which  rose  to  17  feet  below  the  surface,  and 
at  MO  feet  water  stood  in  the  pipe  60  feet  below  the  ground.  It  is 
reported  that  the  lower  100  feet  of  the  drilling  was  through  bed  rock. 
A  considerable  part  of  the  town  appears  to  be  underlain  to  a  depth 
of  from  10  to  20  feet  by  clay,  which  overlies  water-bearing  sand  and 
gravel.  The  water  is  therefore  protecteil  to  a  certain  extent  from 
contamination,  but  a  letter  supply  is  available  in  springs  a  few  miles 
up  Ephraim  Canyon. 

MORONI  AND  VICINITY. 

Between  Ephraim  and  Moroni  the  conditions  are  similar  to  those 
farther  south.  A  numlx?r  of  flowing  wells  have  been  obtained  in  the 
lowlands,  while  the  uplands  remain  to  a  large  extent  undevelo|)ed. 
Some  of  the  l)est  wells  in  the  area  under  consideration  are  located 
heiv.  Most  of  them  an*  2  inches  in  diameter  and  about  130  feet  deep, 
and  discharge  from  10  to  30  gallons  a  minute;  but  a  well  in  NW.  ] 
sec.  J),  T.  IG  S.,  R.  3  E.,  belonging  to  Joseph  Seely,  is  exceptional  in 
character.  This  well  is  4  inches  in  diameter  and  344  feet  deep  and 
yields  lOO  gallons  a  minute  under  a  pressure  of  0  pounds  at  the  sur- 
face.    An  approximate  record  of  this  well  is  as  follows: 

Appntj-imatf  record  of  icrll  Xo,  205,  in  feci. 
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Several  flows  were  obtained  between  130  and  344  feet,  but  the  best 
one  occurred  at  tlic  latter  (le])th,  in  a  l)ed  of  gravel  10  feet  thick.  In 
one  wt'll  the  drill  was  sunk  300  feet  deeper,  through  clay  all  the  way. 
Th(»si»  resiilt.s  will  ])r()bal)ly  encourage*  the  sinking  of  other  wells  in 
this  vicinity.  Tlie  extent  of  the  area  in  which  these  conditions  pre- 
vail can  be  (let ern lined  only  by  testing,  but  it  may  be  conjectureil 
that  they  ])ersist  at  least  over  several  square  miles. 

The  town  of  Moroni  is  situated  at  the  southern  end  of  the  high- 
land Ik^wccu  the  two  forks  of  Sanpete  Valley.  Canals  fed  by  San 
Pitch  Creek  form  its  chief  source  of  water  supply,  but  the  town  is 
poorly  provided  with  water  for  domestic  purposes.  There  are  a 
numlwr  of  dug  wells,  ranging  in  depth  from  10  to  60  feet.     The  qual- 
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ity  of  the  water,  however,  is  impaired  by  seepage  from  the  upper 
canal.  Probably  the  springs  on  the  west  side  of  the  valley  (p.  103) 
are  the  most  desirable  source  of  water  for  the  domestic  supply  of 
Moroni. 

FOUNTAIN  GREEN  AND  WALES. 

The  broad  western  fork  of  Sanpete  Valley  is  bordered  on  the  east 
by  a  low,  barren  ridge,  underlain  by  Eocene  shales  and  limestones 
and  capped  by  lava  flows,  and  is  limited  on  the  west  by  the  high  and 
narrow  Gunnison  Plateau.  The  northern  end  of  the  plateau  is 
underlain  by  beds  of  sandstone  and  conglomerate,  which  lie  almost 
flat  or  dip  westward  at  a  low  angle,  while  farther  south  these  beds 
are  capped  by  shales  and  limestones,  and  along  the  eastern  border 
steep-lying,  eastward-dipping  beds  of  sandstone  and  conglomerate 
mark  the  presence  of  a  fault.  Toward  the  northwest  the  valley 
narrows,  and  about  4  miles  above  Fountain  Green  terminates  at 
the  debris-covered  divide  between  Sanpete  and  Salt  Creek  valleys. 
No  perennial  streams  are  fed  by  the  run-off  in  this  area,  but  a  remark- 
able series  of  springs  issue  along  the  base  of  Gunnison  Plateau. 

Between  Moroni  and  Fountain  Green,  ground  water  lies  within  10 
feet  of  the  surface  in  a  narrow  belt,  above  which  it  lies  at  greater 
depths,  as  shown  on  the  map  (PI.  VI).  In  this  region  there  are  a 
few  flowing  wells  and  a  nimiber  of  pumping  ones,  but  the  main  water 
supply  is  derived  from  springs. 

Within  a  distance  of  10  miles  between  AVales  and  Fountain  Green, 
associated  with  the  fault  at  the  base  of  Gunnison  Plateau,  there  are 
seven  springs,  the  aggregate  yield  of  which  amounts  to  15.9  second- 
feet.  These  springs  have  many  features  in  common. .  Their  tem- 
perature is  about  the  same,  approximating  the  mean  annual  tem- 
perature of  the  region;  the  water  of  all  contains  abundant  calcium 
carbonate,  which  is  deposited  as  tufa;  and  the  flow,  except  that  of 
one  spring,  is  reported  not  to  vary.  The  discharge  of  these  springs 
is  not  affected  by  heavy  showers,  and  in  view  of  the  small  tributary 
drainage  area  and  the  scarcity  of  limestone,  a  distant  though  un- 
known source  is  indicated.  Possibly  the  water  is  derived  from  the 
westward-dipping  sandstone  that  outcrops  on  the  Wasatch  Plateau 
and  probably  imderlies  the  valley.  This  chance  suggests  the  desir- 
ability of  sinking  a  deep  well  in  the  valley  in  search  of  artesian  water 
from  bed  rock  (pp.  22-23).  The  dip  of  the  sandstone  may  flatten  out, 
for  the  low  temperature  of  the  springs  does  not  imply  a  deep-seated 
source,  but  the  depth  to  the  water-bearing  beds  can  not  be  predicted. 

It  is  reported  that  the  flow  of  one  of  these  springs  (No.  70  on  map) 
was  increased  fivefold  by  driving  a  tunnel  through  debris  to  bed  rock. 
This,  together  with  the  general  facts  of  occurrence,  suggest  that 
prospecting  might  profitably  l)e  undertaken  along  the  fault  line  with 
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the    idea    of   increasing   present   supplies   and   of   developing  new 
ones. 

Another  point  should  be  mentioned.  The  springs  are  separated 
from  the  settlements  by  a  mile  or  more  of  sand  and  gravel,  in  which 
loss  occurs  by  al>sorption,  although  aeration  of  the  water  causes  the 
precipitation  of  calcium  carbonate,  which  tends  to  seal  the  channels, 
especially  in  their  upper  part.  Much  of  this  loss  could  be  prevented 
by  using  pipes  instead  of  ditches. 

Wales  is  situated  on  the  allu^^al  slope  near  the  base  of  the  plateau 
and  is  supplied  with  water  principally  from  Wales  Creek  and  from 
springs  northwest  of  the  town.  There  are  a  few  wells  in  Wale>:, 
ranging  from  80  to  00  feet  in  depth,  and  the  fields  l>elow  the  town 
lire  irrigated  from  a  reservoir  l)elow  Moroni.  The  quality  of  the 
domestic  supply  can  be  much  improved  by  using  pipes  instead  of 
open  ditches  to  convey  water  from  the  springs. 

The  small  town  of  Freedom  is  noteworthy  as  Ixiing  one  of  the  few 
settlements  in  the  area  under  consideration  that  have  public  water 
systems.  Th(»  flow  of  Current  Spring,  amounting  to  about  1  second- 
foot,  is  distributed  through  pipes  and  furnishes  a  very  satisf acton 
supply. 

Fountain  Green  is  suppled  almost  entirely  by  the  large  spring  at 
the  base  of  the  plateau  about  a  mile  and  a  half  west  of  the  town.  (PI. 
IV,  .1.)  The  yield  of  this  spring,  as  measured  by  C.  S.  Jarvis  in 
September,  11)05,  amounted  to  12.4  second-feet.  It  is  reported  that 
the  winter  discharge  falls  off  perceptibly,  but  figures  to  verif}'  this 
report  are  not  available.  The  domestic  supply  would  be  bettered  in 
(juality  if  the  water  were  distributed  in  pipes  instead  of  open  ditcher. 

There  are  a  number  of  dug  wells  in  and  about  Fountain  Green, 
ranging  from  10  to  50  feet  in  depth;  and  about  1896  the  town  sank  a 
t2-incli  well  to  a  depth  of  285  feet,  the  log  of  which  is  given  l>elow: 


I.oti  of  irrll  at  Fountain  Green.  Xo.  218. 
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MOUNT  PLEASANT  AND  VICINITY. 

The  eastern  fork  of  Sanpete  Valley  is  occupied  by  the  headwater^ 
of  San  Pitch  Creek.  On  the  west  the  low  hills  that  separate  the  two 
forks  are  underlain  by  Eocene  shales  and  limestones  that  dip  west- 
ward at  a  low  angle  and  are  locally  capped  by  lava,  and  on  the  east 
the  Wasatch  Plateau  towers  above  the  valley.     In  this  part  of  tk 


DETAILED   DESCRIPTIONS.  49 

plateau  the  summits  and  most  of  the  western  flank  are  formed  of 
Laramie  (?)  sandstone,  and  Eocene  strata  outcrop  on  the  lower 
slopes.  Here,  as  farther  south,  the  monocline  is  well  developed,  and 
the  rocks  that  cap  the  plateau  dip  beneath  the  valley  filling.  Spring 
City,  Mount  Pleasant,  Fairview,  and  Milbum  are  situated  on  the 
east  side  of  the  valley,  and  their  water  supply  is  derived  from  the 
main  creek  and  its  branches,  supplemented  by  a  number  of  wells  and 
springs. 

The  central  part  of  the  valley  is  occupied  by  a  narrow  belt  in 
which  ground  water  lies  within  10  feet  of  the  surface.  Above  the 
lowlands  the  surface  rises  to  the  base  of  the  mountains  at  a  rate  of 
slightly  over  100  feet  a  mile.  The  upper  portion  of  this  slope,  above 
the  canals,  is  a  sagebrush -covered  desert,  beneath  which  ground 
water  lies  at  a  considerable  but  unknown  depth. 

The  wells  in  the  lowland  are  chiefly  shallow  dug  ones,  possessing 
no  unusual  features,  and  the  main  supply  of  underground  water  is 
derived  from  springs.  These  are  situated  in  low  meadows  adjacent 
to  creeks  and  are  all  seep  springs,  of  which  there  are  several  groups 
in  this  portion  of  the  valley.  An  important  group  includes  those 
belonging  to  the  sugar  company,  located  about  3  miles  east  of  Moroni, 
adjacent  to  Cedar  Creek,  which  in  all  discharge  3.8  second-feet.  An- 
other group,  about  2  miles  northeast  of  these,  flows  2^  second-feet. 
Above  Mount  Pleasant,  adjacent  to  San  Pitch  Creek,  there  are  num- 
erous seeps,  and  in  the  vicinity  of  Fairview  the  total  discharge  of 
springs,  determined  by  gaging  the  creek  above  and  below  the  town 
in  September,  1905,  amounted  to  12  second-feet. 

The  Madsen  and  Seely  tunnel,  about  half  a  mile  west  of  the  rail- 
road station  at  Mount  Pleasant,  affords  an  instructive  example  of 
the  successful  development  of  a  spring.'  There  the  flow  of  a  small 
seep  has  been  increased  several  fold  by  tunneling,  and  the  experiment 
might  be  repeated  elesewhere  to  advantage.     (See  p.  28.) 

The  extensive  outcrop  of  sandstone  on  the  crest  and.  flanks  of  the 
Wasatch  Plateau  east  of  upper  Sanpete  Valley  affords  an  excellent 
opportunity  for  absorption,  and  the  westward  dip  and  capping  of 
Wasatch  l^eds  at  the  base  of  the  plateau  are  favorable  for  obtaining 
water  under  pressure  in  wells  sunk  into  the  sandstone.  These  con- 
ditions are  well  developed  between  Spring  City  and  Milbum.  If 
results  are  favorable,  it  is  likely  that  flows  can  be  obtained  well  up 
on  the  barren  slopes  toward  the  base  of  the  mountains. 

Spring  City  is  situated  near  the  base  of  a  long  alluvial  slope  in  an 
embayment  that  is  partly  separated  from  the  main  valley  by  a  low 
ridge  of  westward-dipping  Manti  l^ds.  The  main  water  supply  is 
obtained  from  ditches  fed  by  Canal  and  Oak  creeks,  supplemented 
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by  springs  and  wells.  Ground  water  lies  within  10  feet  of  the  sur- 
face in  a  narrow  stip  adjoining  jthe  lower  part  of  the  town,  but  in 
the  upper  part  the  depth  to  water  increases  to  50  feet  or  more. 
There  are  a  few  flowing  wells  in  the  valley  deposits  southwest  of 
Spring  City.  Wells  Nos.  194  and  195  are  2  inches  in  diameter,  200 
feet  deep,  and  yield  an  average  flow  of  20  gallons  a  minute  under 
a  pressure  of  3^  pounds  at  the  surface.  A  feeble  first  flow  was  ob- 
tained at  150  feet  and  the  main  flow  at  200  feet.  Similar  results  can 
doubtless  be  obtained  in  other  wells.  There  are  a  number  of  seep 
springs  in  and  near  the  town,  the  discharge  of  which  ranges  between 
4  and  44  gallons  a  minute.  It  is  likely  that  the  yield  can  be  increased 
and  other  springs  developed  by  tunneling. 

Mount  Pleasant,  located  on  the  alluvial  slope  about  midway  be- 
tween San  Pitch  and  the  base  of  the  mountains,  has  latelv  in- 
stalled  public  waterworks.  Water  is  diverted  from  Pleasant  Creek 
near  the  mouth  of  its  canyon  and  flumed  to  a  reservoir,  whence  it  is 
distributed  throughout  the  town.  The  success  of  this  project  shows 
what  can  l>e  accomplished  at  small  cost  by  most  of  the  settlements 
in  Sanpete  and  Sevier  valleys.  The  depth  to  ground  water  ranges 
from  10  feet  in  the  lower  pail  to  more  than  100  feet  in  the  upper 
part  of  the  town.  Approximate  measurements  show  that  the  slope  of 
the  ground-water  surface  is  less  than  that  of  the  groimd,  the  figures 
being  respectively  05  and  170  feet  in  a  mile.  The  annual  fluctuation 
of  the  ground-water  surface  between  summer  maximum  and  winter 
minimum  is  reported  to  average  about  10  feet. 

Fairview  and  Milburn  are  situated  near  San  Pitch  Creek,  at  the 
base  of  the  alhivial  slope.  In  the  lower  part  of  the  towns  ground 
water  lies  near  the  surface,  and  swampy  places  exist,  while  on  the 
upper  slopes  depth  to  water  is  considerably  over  50  feet.  Springs 
can  be  developed  in  this  vicinity,  and  it  is  desirable  that  a  deep  test 
well  should  be  sunk  in  the  lower  part  of  the  valley. 
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CLASSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  199.] 

The  pubKcations  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Reports,  (2)  Monographs,  (3)  Professional  Papers,  (4)  Bulletins,  (5)  Mineral 
Resources,  (6)  Water-Supply  and  Irrigation  Papers,  (7)  Topographic  Atlas  of  United 
States — folios  and  separate  sheets  thereof,  (8)  Geologic  Atlas  of  United  States — folios 
thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publication;  the  others 
are  distributed  free.     A  circular  giving  complete  lists  can  be  had  on  application. 

Most  of  the  above  publications  can  be  obtained  or  consulted  in  the  following  ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
can  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivered  to  Senators  and  Representatives  in  CJongress  for 
distribution. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  can  be  had  at  prices  slightly  above  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  can  be  consulted 
by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  K,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water  stor- 
age; K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investiga- 
tions; N,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports. 
This  paper  is  the  one  hundred  and  seventeenth  in  Series  B  and  the  seventieth  in 
Series  O,  the  complete  lists  of  which  follow  (PP= Professional  Paper;  B=Bulletin; 
WS= Water-Supply  Paper): 

SERIES  B,  DESCRIPTIVE  GEOLOGY. 

B  23.  Obflervations  on  the  Junction  between  the  Eastern  Handstone  and  the  Keweenaw  series  on 

Keweenaw  Point,  Lake  Superior,  by  R.  D.  Irving  and  T.  C.  Chamberiin.    1885.    124  pp.,  17 

pl8.    (Out  of  etoclc.) 
B  33.  Notes  on  geology  of  northern  California,  by  J.  S.  Diller.    1886.    23  pp.    (Out  of  stock.) 
B  89.  The  upper  beaches  and  deltas  of  Glacial  Lake  Agassiz,  by  Warren  Upham.    1887.    84  pp.,  1  pi. 

(Out  of  stock.) 
B  40.  Changes  in  river  courses  in  Washington  Territor>'  due  to  glaciation,  by  Bailey  Willis.    1887. 

10  pp.,  4  pis.    (Out  of  stock.) 
B  45.  The  present  condition  of  knowledge  of  the  geology  of  Texas,  by  R.  T.  Hill.    1887.    94  pp.    (Out 

of  stock.) 
B  53.  The  geology  of  Nantucket,  by  N.  8.  Shaler.    1889.    55  pp..  10  pis.    (Out  of  stock. ) 
B  57.  A  geological  reconnai«ancc  in  southwestern  Kansas,  by  Robert  Hay.    1890.    49  pp.,  2  pis. 
B  58.  The  glacial  boundary  in  western  Pennsylvania,  Ohio,  Kentucky,  Indiana,  and  Illinois,  by  G.  F. 

Wright,  with  introduction  by  T.  C.  Chamberiin.    1890.    112  pp.,  8  pis.    (Out  of  stock. ) 
B67.  The  relations  of  the  traps  of  the  Newark  system  in  the  New  Jersey  region,  by  N.  H.  Darton. 

1890.    82  pp.    (Out  of  stock.) 
B 104.  Glaciation  of  the  Yellowstone  Valley  north  of  the  Park,  by  W.  H.  Weed.    1893.    41  pp.,  4  pis. 
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B 106.  A  geological  reconnaiaBance  in  central  Washington,  by  I.  C.  RuaKll.    1998.    106  pp.,  12  pli 

(Outof  8tock.) 
B  119.  A  geological  reconnaifnance  in  northwest  Wyoming,  by  G.  H.  Eldridge.    18SM.    72  pp..  4 1^. 
B  137.  The  geology  of  the  Fort  Riley  Military  Re9ervation4ind  vicinity,  Kansas,  by  Robert  Hay.   1^ 

35  pp.,  8  pis. 
B  144.  The  moraines  of  the  Missouri  Coteau  and  their  attendant  deposits,  by  J.  E.  Todd.    1S96.  71 

pp.,  21  pis. 
B  158.  The  moraines  of  southeastern  South  Dakota  and  their  attendant  deposits,  by  J.  E.  Todd.   199. 

171  pp.,  27  pK 
B  159.  The  geology  of  eastern  Berkshire  County.  Massachusetts,  by  B.  K.  Emerson.    1899.    139  pp.. 

9  pis. 
B  165.  ContributionH  to  the  geology  of  Maine,  by  H.  S.  Williams  and  H.  E.  Gregor>'.    1900.    212  pp, 

14  pis. 
W8  70.  Geology  and  water  resources  of  the  Patrick  and  Goshen  Hole  quadrangles  in  eastern  Wrominf 

and  western  Nebraska,  by  G.  I.  Adams.    1902.    50  pp..  11  pis. 
B  199.  Geology  and  water  resources  of  the  Snake  River  Plains  of  Idaho,  by  I.  C.  Russell.    19(XL   ISS 

pp.,  25  pK 
PP  1.  Preliminary  report  on  the  Ketchikan  mining  district,  Alaska,  with  an  introductory  sketch  of 

the  geology  of  southeastern  Alaska,  by  A.  H.  Brooks.    1902.    120  pp..  2  pis. 
PP  2.  Reconnaissance  of  the  northwestern  portion  of  Seward  Peninsula,  Alaska,  by  A.  J.  Collkr. 

1902.    70  pp..  11  pis. 
PP  3.  Geology  and  petrography  of  Crater  Lake  National  Park,  by  J.  S.  Diller  and  H.  B.  Pattoo.    19Q1 
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PP  10.  Reconnaissance  from  Fort  Hamlin  to  Kotzebue  Sound,  Alaska,  byway  of  Dall,  Kanuti,  All«a 

and  Kowak  rivem,  by  W.  C.  Mendenhall.    1902.    68  pp.,  10  pis. 
PP  11.  Clays  of  the  United  States  east  of  the  MissisRippi  River,  by  Heinrich  Ries.    1903.    298  pp..  9  pk 
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PP  12.  Geology  of  the  Globe  copper  district,  Arixona,  by  F.  L.  Ransome.    1908.    168  pp.,  27  pis. 
PP  13.  Drainage  modification.**  in  southeastern  Ohio  and  adjacent  parts  of  West  Virginia  and  Keih 

tucky,  by  W.  G.  Tight.     1903.    Ill  pp.,  17  pis.    (Out  of  stock.) 
B  208.  Descriptive  geolog>'  of  Nevada  south  of  the  fortieth  parallel  and  adjacent  portions  of  Call- 

fomia,  by  J.  E.  Spurr.     1908.    229  pp..  8  pls»      (Out  of  stock.) 
B  209.  Geol(^o'  o'  Ascutney  Mountain.  Vermont,  by  R.  A.  Daly.    1908.    122  pp..  7  pis. 
WS  78.  Preliminary  report  on  artesian  ba.«iins  in  southwestern  Idaho  and  .southeastern  Oregon,  by 

I.C.Russell.    1903.    51pp.,2pK 
PP  15.  Mineral  resources  of  the  Mount  Wrangell  district.  Alaska,  by  W.  C.  Mendenhall  and  F.  C 

Schrader.    1908.    71  pp.  10  pis. 
PP  17.  Preliminary  report  on  the  geology  and  water  resources  of  Nebraska  west  of  the  one  hundred 

And  third  meridian,  by  N.  H.  Darton.    1908.    69  pp.,  43  pK 
B  217.  Notes  on  the  geology  of  southwestern  Idaho  and  southeastern  Oregon,  by  I.  C.  RunelL    1)09. 

83  pp..  18  pis. 
B  219.  The  ore  deposits  of  Tonopah,  Nevada  (preliminary  report),  by  J.  E.  Spnrr.    1908.    31  pp..  1  pL 
PP  20.  A  rec"onnais.sance  in  northern  Alaska  in  1901.  by  F.  C.  Schrader.    1901.    139  pp..  16  pis. 
PP  21.  The  gei>logy  and  ore  dejHJsits  of  the  Bisbee  quadrangle.  Arizona,  by  F.  L.  RanscNne.    19M. 

168  pp.,  29  pK 

WS  90.  Geology  and  water  resources  of  part  of  the  lower  James  River  Valley.  South  Dakota,  by  J.  E. 

Todd  and  C.  M.  Hall.    1904.    47  pp..  23  pis. 
PP  25.  The  ct»ppor  deposits  of  the  Encampment  district,  Wyoming,  by  A.  C.  Spencer.    1904.    107  p^ 
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Emmons  and  T.  A.  Jaggar,  jr.    1904.    222  pp..  20  pis. 
PP  27.  A  geological  reconnai-ssanoe  across  the  Bitterroot  Range  and  Clearwater  Mountains  in  Moo- 
tana  and  Idaho,  by  Waldemar  Lindgren.    1904.    122  pp.,  15  pis. 
PP31.  Preliminary  rei>ort  on  the  geology  of  the  Arbuckle  and  Wichita  mountains  in  Indian  Ter- 
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INTKOiaHTIOX. 

DEFINITIONS  OF  TERMS. 

TIio  word  *^weir"  will  Iw  usod  to  (Irscrilw'  aiiv  stnicturo  usod  to 
determine  the  volume  of  flow  of  watvr  from  iij(»asiin«nu'n(s  of  its 
depth  on  a  crost  or  .sill  of  known  lon*r(h  iiiid  forin.  In  this  ^cnond 
senw  tiinlx>r  and  nmsonry  (huns  Imviiitr  varit)us  sluipos  of  section, 
reworvoir  overflows,  and  the  like  nisiy  1m»  weirs.  Terms,  more  or  Irss 
.synonymoiLs,  used  to  des<*ril>e  such  weirs  an*  "<'oml>,"  "waste way,'" 
''spillway,'^  "overwash,''  ••roUway,"  and  "ovi*rfall.'\ 

The  French  term  **napi>e,'^  suggesting''  the  curved  Mirfaceof  a  cloth 
hanging  over  the  edge  of  a  talde,  has  Imm'ii  tittingiy  used  to  di^signate 
the  overfalliiig  sheet  of  watcM-. 

The  expression  '^wetted  underneatir'  has  Imm'u  used  to  descrilie  thi» 
condition  of  the  nappe  designated  hy  Ha/.iu  as  "  noyccs  eii  dcssous,'" 
signifying  that  the  water  level  hetweiMi  the  napiN*  and  the  t(»e  of  tlie 
weir  is  raised  bv  vaxMuun  above  the  i'iMiertil  water  h»vel  below  the 
weir. 

**Thin-cdged  weir'^and  'Vsharp-cn»^t(M[  wi'ir"  ai'e  used  to  divsignat*' 
a  weir  in  which  the  nappe,  or  overt'alliug  sheet.  t(»u<'hes  only  the 
smcK)th,  .sharp  upstream  corner  or  i'dge  of  the  crest,  ihe  tliicknc^^  of 
which  is  proliably  imnniterial  so  long  as  this  condition  is  fulfilled. 

A  '^suppre8.sed  weir'"  has  a  chaiuiel  of  ap[)roMcli  whose  width  is  the 
length  of  the  weir  crest. 

A  "contracted  weir"  has  a  cn^st  length  that  is  le^s  than  the  width 
of  the  channel  of  approa<*h. 

The  term  "channel  of  approach,"  or  "leading  channel,"  detines  the 
body  of  water  immediaUdy  upstream  from  the  weir,  in  which  is 
l<K*ated  the  gage  by  which  the  depth  of  overflow  is  measured. 

"Section  of  approach''  may  ref(»r  to  the  cross  section  of  the  leading 
channel,  if  the  depth  and  width  of  the  leading  channel  are  uniform; 
otherwise  it  will,  in  gcMieral,  :ipply  to  the  eross  >ection  of  the  channel 
of  approach  in  which  the  gage  is  hxated. 
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*'  Weir  section"  refers  to  the  cross  section  of  the  oveiilowin^  stream 
in  the  plane  of  the  weir  crest. 

'* Crest  contraction"  refers  to  the  diminished  cross  section  of  the 
overflowing  stream  resulting  from  the  upward  curvature  of  the  lower 
water  filaments  in  passing  the  crest  edge.  It  does  not  include  the 
downward  curvature  of  the  water  surface  near  the  weir  crest. 

The  '* vertical  contraction  of  the  nappe"  includes  ])oth  th(»  crest 
contniction  and  the  surface  contraction. 

"Incomplete  contraction''  may  take  place  either  at  th(»  crest  or  at 
the  ends  of  a  weir,  and  will  occuir  when  th(»  bottom  or  side  walls  of 
the  channel  of  approach  are  so  near  the  weir  as  to  prevent  thi*  com- 
plete curvature  of  the  water  filaments  a,s  they  pass  the  contnicting 
edge. 

Dimensions  are  uniformly  expressed  in  feet  and  decimals,  velociti(»s 
in  feet  per  second,  and  quantities  of  flow  in  cubic  feet  per  second, 
unless  otherwise  stated  in  the  text. 

In  the  preparation  of  this  paper  much  computation  has  been  involved 
and  it  is  expected  that  errors  will  appear,  which,  if  attention  is  called 
to  them,  may  be  corrected  in  the  future.  Information  concerning 
such  errors  will  be  gratefully  received. 

NOTATION. 

The  s^-mbols  given  below  are  used  in  the  values  indicated.  The 
meaning  of  additional  symbols  as  used  and  special  uses  of  those  that 
follow  are  given  in  the  text: 

/)=Mea8ure<i  or  actual  depth  on  the  crest  of  weir,  usually  dot^Tinincd  as  the  differ- 
ence of  elevation  of  the  weir  crewt  and  the  water  level,  taken  at  a  jM>int 
sufficiently  far  upstream  from  the  weir  to  avoid  the  surface  curve. 

jr=The  head  corrected  for  the  effect  of  velocity  of  approach,  or  the  obscrvt^l  heat! 
where  there  is  no  velocity  of  approach.  Ah  will  In*  explained,  J)  is  ap]>lie4l 
in  formulas  like  Bazin's,  in  which  the  correction  for  velocity  of  approach  i.s 
included  in  the  coefficient,  //"is  applied  in  fonnulas  where  it  in  elimiiiateil. 
t;=Mean  velocity  of  approach  in  the  leadiifg  channel,  usually  taken  in  a  cross  st^*- 
tion  opposite  which  D  is  determined. 

/i= Velocity  head = a..  • 

(7= Acceleration  by  gravity.     Value  here  used  M2.16. 
P=IIeightof  weir  crest  above  bottom  of  channel  of  a))proa{'h,  where  chaniu'l  is 

rectangular. 
ir=  Width  of  channel  of  approach  where  D  is  measure<l. 
-4  =  Area  of  cross  section  of  channel  of  approach. 

6*=Area  of  channel  se  tion  wh(»r(»  J)  is  measure<l,  per  unit  length  of  crest. 
a = Area  of  weir  section  of  discharge =7>  L. 
X=Actual  length  of  weir  crest  for  a  suppresse<l  weir,  or  length  <'orrecte<l  for  end 

contracti')ns,  if  any. 
//=Actual  length  of  crest  of  a  weir  with  end  contra<'tions. 
JV'=Numl>er  of  complete  end  contractions. 
7^=  Breadth  r>f  crest  of  a  broad-creste<l  weir. 
/S'=  Batter  or  slope  of  crest,  feet  horizontal  to  one  vertical. 


INTRODITCTION. 

(i=Depth  of  creat  submergence  in  a  drowned  or  HuhiiuTjitMl  woir. 
<^= Volume  of  discharge  i>er  unit  of  time. 
C,  -V,  m,  /I,  «, /,  etc..  enipiri(*al  coefficients. 
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BASE  FORMULAS. 
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Hamilton  Smith  (thron'ticjil). 


The  following  formulas  have  In^en  adopted  h\  tho  ontfiiuMMs  iiumrd 

Hazin,  with  no  vi'locity  of  ji|)])ro}U'h. 
iiazin^  with  velocity  of  ji])|)rosu'h. 

Francis"  (used  here). 

Ftelev  and  Steai'ns. 


Q^T^  MLII^llgll, 


EQUIVALENT    COEFFICIENTS. 

The  relations  lietween  the  sevenil  coeliicients,  so  far  as  thev  can   Im' 
^ivon  here,  are  as  follows: 

^i—  .^  J/. 

J/  i.s  a  direct  measure  of  the  relation  of  the  artnal  t<>  the  thcoi-et- 
iral  weir  discharge. 

•> 

3        'i    (' 


APPROXIMATE  RELATIVE  DISCHARGE  OVER  WKIHS. 

For  a  thiu-edged  weir,  the  coelli<'ieiit  ('  in  the   FlJlM^i>^  foi-innlji  i- 

3.33=--.     Let  (■'   be   the  coefiicient    for  ari\  othiM*   wcii-.  ami    ./    (he 
o 

relative  discharge  as  compared  with  the  thin-edn-ed  weir,  then 

In    .„         , 

•  r         '    '     1     •    ,/' 

.  *         •    •     I     •    * ' 


•  > 


or,  as  a  percentage, 


•)  /  •' 


./• 
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(I) 


.,.^  =  100  .r ---:]{)  (\ 


« Th«*  ti>oflBcieiit  f.' of  FniiicU  im-linlfs  nil    ilir  <M»M>.|jnit   or  fii.|iirii'al    lu'torv  apiM-niiii:   in  tin- 
formula,  which  i**  thiu  thn)wn  intn  tli«>  siinplot  furin  fur  computatioii. 
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This  expression  will  be  found  convenient  in  comparing  the  effect  on 
discharge  of  various  modifications  of  the  weir  cross  section.     For  a-  ' 
broad-crested  weir  with  stable  nappe,  f\^2.^,  see  p.  121.     The  dw-   i 
charge  over  such  a  weir  is  thus  seen  to  be  71*. 2  per  cent  of  that  for  a  ] 
thin-edged  weir  by  the  Francis  formula.  ; 

REFERENCES. 

> 

The  following  authorities  are  referred  to  })v  page  wherever  citinl 
in  the  text: 

Bazin,  H.,  Recent  ex|>eriment8  on  flow  (»f  water  over  weirs.  Translated  by  Arthur  l 
Marichal  and  J.  C.  Trautwine,  jr.  Proc.  Engineers*  Club  Phila<leiphia,  vol.  7,  j 
No.  5,  January,  1890,  pp.  259-310;  vol.  9,  No.  3,  July,  1892,  pp.  231-244;  No.  4,  ' 
October,  1892,  pp.  287^319;  vol.  10,  No.  2,  April,  1893,  pp.  121-164.  \ 

Bazin,  H.,  Exp(^riences  nouvelles  sur  rc^coulenient  en  d^versoir,  6'"*'  art.,  Annales  J 
dee  Fonts  et  Chaussees,  M^'unoires  et  Documents,  1898,  2"''  triinestre,  pp.  121-264. 
This  paper  gives  the  results  of  experiments  on  weirs  of  irregular  section. 
Bazin's  earlier  papers,  published  in  Annales  des  Ponts  et  Chausscej*,  1H8H,  1890, 
1891,  1894,  and  1896,  giving  results  of  exix^rinients  chiefly  relating  to  thin-edge<l 
weirs  and  velocity  of  approach,  have  l)een  translate<l  by  Marichal  and  Trautwine. 

Bellasih,  E.  8.,  Hydraulics. 

BovRY,  H.  T.,  Hydraulics. 

Francis,  James  B.,  I^well  hydraulic  exj)eriments. 

FsizELL,  Jambs  P.,  Water  power. 

Ftelky,  a.,  and  Stearns,  F.  P.,  Experiments  on  the  flow  of  water,  etc.     Trans.  Am. 
Soc.  Civil  Engineers,  January,  February,  March,  1883,  vol.  12,  pp.  1-1  IS. 

Mbrriman,  Mansfield,  Hydraulics. 

Rafter,  George  W.,  On  the  flow  of  water  over  dams.     Trans.  Am.  S<m-.  Civil  P^ngi- 
neers,  vol.  44,  pp.  220-398,  including  discussion. 

Smith,  Hamilton,  Hydraulics. 

TIIKORY  OF    WKIH  MKASFKKMKNTS. 

DEVELOPMENT    OF   THE   WEIR. 

The  weir  a.*^  applied  to  stream  gajifinof  is  a  special  adaptation  of  mill 
dam,  to  which  the  term  weir,  meariinji;  a  hindraiu^e  or  obstruction,  ha« 
been  applied  from  early  times.  The  knowledge  of  a  definite  relation 
between  the  length  and  depth  of  overflow  and  the  ([uantity  also  proba- 
bly antedates  considenibly  the  scientilic  determination  of  the  relation 
fM»tween  these  elements. 

In  theory  a  weir  or  notch"  is  closely  related  to  the  oritiee;  in  fact, 
an  oritiee  becomes  a  notch  when  the  water  l(»yel  falls  below  its  up]>er 
boundary. 

THEOREM    OF    TORRICELLI. 

The  theorem  of  Torricelli,  enunciated  in  his  l)e  Motu  (xrayium 
Naturaliter  Acc(»lerato,  1<)48,  states  that  f/tr  /v-A/r////  (tf  <(  J}n!d  jmssimj 
throtujit  <in  ov't^^t'c  !n  flic  .v/V/r  of  a  rcHrm^olr  is  i he  samr  (im  ih4tt  trJuch 
immUl  hf  (KujuJrtd  Ihj  a  hmrjf  ho<hj  fnUuHj  fvcvhi  tlirmujh  the  vtTticitl 

a  Obmxuunly  applied  tu  a  deep,  uarrow  weir. 
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height  measured  fnnn  the  surface  of  fh*^   ///////  in  tli*   nst  ri'nir  fn  flu 
cehter  of  the  or!jice. 

This  "theorem  fonns  the  ^msis  of  hvdrokiiu^tics  and  nMidors  thr  woii' 
ami  orifice  applicable  to  stream  measurement.  The  truth  (»f  this  ]»n>i)- 
osition  was  continued  by  the  exi^erimeiits  of  Mtiriotte,  {>ui>lished  in 
1685.  It  can  also  be  demonstrnteil  from  the  hiws  of  dvnamics  and  the 
princij>les  of  energy.** 

ELEMENTARY  DEDUCTION  OF  THE  WEIR  FORMULA. 

In  deducing  a  theoretical  expression  for  flow  ovit  a  wrir  it  is 
asffumed  that  each  filament  or  horizontal  lamina  of  the  na])pe  is  a(*tu- 
ated  by  gravity  acting  through  the  head  a))ove  it  as  if  it  were  flowing 
through  an  independent  orifice.  In  tig.  1  the  head  on  (he  successive 
orifices  l>eing  //,,  //,,  //^,  etc.,  and  thiMr  nvspcctive  areas  .1^,  J..,  .1.^. 
etc.,  the  total  discharge  would  be 


o 

I- 

U 
Q 


./* 


—      ■         ^x- 

ii 


■  \ 


..■...., r;-^ ;i 


Fmj.  1. — Torrifi'Iliaii  llifornii  iiii|ili(il  o.i  \m  n. 

If  the  small  orifices  ^-I  be  considered  a^  succc>-«i\  r  increments  of  hea<l 
//,  the  weir  formula mav  Ix*  derived  l)\  (he  Nuinniation  <>f  the  <iuantitiev 
in  j»irentheses.      //comprises  n  idementaiN  *-lrips.  the  breadth  of  each 

II     ,  .  .  II   '111 

i8 — .     The  heiuls  on  successive  >trip>  ai-e      .        ,   etc.  and  thi'  total 
/*  *  //      // 

becomes 

Q-^f'M  n  ■  r'!.  ■  /■■■:;  ■ )  .  . .- 

where         — -^1,  +  ^!^,  et<'.,   for  a    lectariL^'nlar  wrir.      'I'hr  ^\\\\\  of  the 
;/ 

.series  Vl  +  Vii+V''5+  to  V/'^-.T  "  '^  - 
Hence  the  discharge  is 


^  II  V     // 


n-  . 


.7  .)//.//s'-j'///. 

The  above  summation  is  more  readily  acM-oniplished  hy  <'al<'uhis. 


flSee  WiicmI.  Kl«-iu»'iUttry  Mnhuiii*-.  \k  1«".7.  alio  i».  l>91. 
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WEIR   KXPEKIMENTS,   OOEFFlOlKNTft,   AND    FORMULAS. 


APPLICATION   OF  THE   PARABOLIC  LAW  OF  VELOCITY   TO   WEIRS. 

The  following  elementary  denrionstration  clearly  illustnites  the  char- 
acter of  the  weir: 

According  to  Torricelli's  theorem  (see  fig.  1),  the  velocity  (r)  of- 

*  I  —  

filament  at  any  depth  (x)  below  surface  will  be  v—>]2(/j\     This  is  tl^ 

equation  of  a  parabola  having  its  axis  OX  vertical  and  its  origin  - 
at  water  surface.  Replacing  the  series  of  jets  l>v  a  weir  with  crest  e 
A\  the  mean  velocit}*^  of  all  the  filaments  will  l>e  the  avemge  ordina"^ 
of  the  panibola  OPQ.  The  average  ordinate  is  the  area  divided  l-» 
the  height,  but  the  area  of  a  pai*abola  is  two-thirds  that  of  the  ciroun 
scribed  rectangles;  hence  the  mean  velocity  of  flow  through  the  wei 
is  two-thirds  the  velocity  at  the  crest,  i.  e.,  two-thirds  the  v(»locit:j 
due  to  the  total  head  //on  the  crest.  The  discharge  for  unit  lengfcl 
of  crest  is  the  head  //,  or  area  of  opening  per  unit  length,  multiplied 
by  the  mean  velocity.  This  quantity  also  represents  the*  area  of  th^ 
pambolic  velocity  curve  OPQX,  The  mean  velocity  of  flow  in  th^ 
nappe  occurs,  theoretically,  at  two-thirds  the  depth  on  the  crest. 

The  modification  of  the  theoretical  discharge  by  velocity  of  approach, 
the  surface  curve,  the  vertical  contraction  at  the  crest,  and  the  various 
forms  that  the  napjx^  may  assume  under  different  conditions  of  aera- 
tion, form  of  weir  section,  and  head  control  the  piactical  utility  of  the 
weir  as  a  device  for  gaging  streams. 

GENERAL  FORMULA  FOR  WEIRS  AND  ORIFICES// 

Consider  first  a  rectangular  opening  in  the  side  of  a  retaining  vessel 
The  velocity'  of  flow  through  an  elementary  layer  whose  area  is  Lih 
will  be  from  Torricelli's  theorem: 


1 

J 

'     H. 

—  

d 

' 

t^y 

— » 1 

*-  ^    -*J 

The  discharge  through  the  entiie  opening  will  ])e.  \y^\  unit  of  time 
neglecting  contractions, 

<?=    /   ^^<iy-JAi (4 


a  For  correlation  of  the  weir  ami  orifice  nee  Mcrriinan,  Hydranhos.  «ih  odition,  19«)3,  p.  144. 
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This iif.a  general  equation  for  the  flow  through  any  weir  or  orifice, 
TMttngular  or  otherwise,  Q  being  expressed  us  a  fiinetion  of  y.  In 
the  present  instance  L  is  constant.     Integrating, 


e=|zVay(//,*-//,^) 


0>) 


For  a  weir  or  notch,  the  upper  cdgii  will  b«  at  surfjute,  //,—  O,  and 
>|  aOini;  //,=  //in  equation  (5), 

4>=|/.V2f///'^ (.!) 

In  the  common  formula  for  orifices,  only  (he  lnvid  on  the  center  «)f 
gnvity  of  the  opening  is  considered. 

Expressing  //,  and  //j  in  terms  of  the  (h»pth  //  on  the  center  of 
pvvityof  the  opening  and  the  height  of  o])eniii^/A  Mcniiiiiiii  olitains, 
tftersufistituting  these  valuers  in  and  expanding  e(|uatioii  (.*>)  hy  the 
hioomial  theorem,  the  equivalent  fornuihi. 

The  sum  of  the  infinite  series  in  hrackets  i*xpie.s.se>  the  error  of  the 
onlinarv  formula  for  orifices  us  trivt'ii  hv  the  rcnuiiiuhT  of  theeuua- 
tion.  This  error  varies  from  1.1  [hm*  cent  when  //  -  *!  to  n.  l  per  iM»nt 
when  //  =  8(/. 

VERTICAL  CONTRACTION. 

Practical  weir  formulas  difftM-  from  the  thi'on»ticjiI  fornuihi  0»)  in 
that velfK'ity  of  approach  unist  he  con>idiM'ed  and  the  <liscJuu'ire  must 
he  nifxlltied  by  a  contraction  <*oetlicient  to  jiUow  for  diininishiMl  see- 
tion  of  the  napi)e  as  it  jwsses  over  thi*  crest  li]).  Vehx-ity  of  }i|)pn>;i(h 
Is  crtiLsidered  on  pages  14  to  20.  KxpcM-iinents  t<»  determine  the  wejr 
cwfficient  oircupy  nmst  of  thii  remain<h'r  of  \\\i\  pjiper.  The  njitureof 
^he  contniction  coefficient  is  hen;  descrilx'd. 

Vortical  contraction  expresses  the  relation  of  th(»  thickness  of  mippe, 
*i '«  the  plane  of  the  weir  crest,  t^)  the  (h'|)th  on  tlie  er»'>t.  //.  If  t!ie 
ratio ;r  //were  luiitj',  the  dis<'hart^a»  woiihl  conform  <lo>ely  with  the*, 
^xpi'CHsion 

The  usual  coefficient  in  the  w^eir  formula  expresses  nearly   the  ratio 
*//. 

The  vertical  contractitm  comprises  two  factors,  the  surface  curve  (»r 
depression  of  the  surfa<'e  of  the  nappe  and  the  contraction  of  the 
under  surface  of  the  nappe  at  the  crest  edge.     The  latter  factor  in 
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particular  will  vary  with  form  of  the  weir  cross  section,  and  in  gen" 
eral  variation  in  the  vei*tical  contraction  is  the  principal  source  of 
variation  in  the  discharge  coefficient  for  various  forms  of  weirs. 

The  usual  Imse  weir  formula,  Q=2!3  LIH^fjII,  is  elsewhere  given 
for  an  orifice  in  which  the  upper  edge  is  a  free  surface.  If  instead 
the  depth  on  the  upper  edge  of  the  orilice  is  d,  the  surface  contraction, 
there  results  the  formula 

<?=|i/ZV27/(//*-rf^) (8) 

This  is  considered  as  the  true  weir  formula  by  Merriman."  In  this 
formula  only  the  crest-lip  contraction  modifies  the  discharge,  necessi- 
tating the  introduction  of  the  coefficient.  The  practical  difficulties  of 
measuring  d  prevent  the  use  of  this  as  a  working  fonuula. 

Similarly'  a  formula  may  be  derived  in  which  only  the  effective 

cross  section  s  is  considered,  but  even  this  will  require  some  correction 

of  the  velocity.     Such  formulas  are  complicated  by  the  variation  of  s 

and  d  with  velocity  of  approach.*    Hence,  practical  considerations 

included,  it  has  commonly  been  preferred  to  adopt  the  convenient 

*)  

base  formula  for  weirs,  Q='^  3fLIl^2(/I/,  or  an  e(|uivalent,  and  throw 

all  the  burden  of  corrections  for  contraction  into  the  coefficient  JfcT. 

VEIiOCITY  if¥  APPROACH. 

THEORETICAL  FORMULAS. 

lief  ore  considering  the  various  practical  weir  formulas  in  use  some 
general  considerations  regarding  velocity  of  approach  and  it^  effect  on 
the  head  and  discharge  may  be  presented. 

In  the  general  formula  (4)  for  the  efflux  of  water  when  the  water 
approaches  the  orilice  or  notch  with  a  velocity  y',  then  with  free  dis- 
charge, writing  D+h  in  place  of  //,  for  a  rectangular  orifice,  we  have 

Q=    /   yl2(/i  ,  Ldi/ (9) 

/>!  and  />j  being  the  measured  depth  on  upper  and  lower  edges  of  th^ 


orilice,  and  /^  =  -r  ,  the  velocitv  head. 
To  assume  that  J)+h  equals  //  is  to  assume  that  the  water  level  is 

allydraulirs.  8th  e«1ilion.  p.  161. 

ftSee  Traiitwine  and  Mnrichara  translation  of  Bazln's  Experiments,  pp.  '231-307,  where  may  also  be 
found  other  data,  ineluding  a  rosum^  of  M.  Boussinesq'H  ehi»x>rate  studies  of  the  vertical  contracUoo 
of  the  nappe,  which  appeared  in  Comptes  Rendus  de  1' Academic  de«  Sciences  for  October  2-1.  1887. 
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If) 


increaLsed  by  the  uinouiit  /n  or,  as  is  oftoii  stJit<>(L  that  //  is  *'in(\H^ur('d 
Id  the  surface  of  still  water.'^     This  is  not    strictiv  corrrrt,   liow- 
eTer,  liecausi^  of  friction  anil  unequal  v(»lo<itii\^,  whirh  U^ud  to  umke 
ff- />>/*,  as  explained  1m>!o\v. 
Foni  weir.  I>,  e<]uaLs  zero;  iutetrratinj^^. 


(i>-:!jy:Viir/[(/>4-M^    >^^] 


Since  Q-  :iL^''2f//l^.  we  have 


:V 


// 


VM) 


Thi>  is  the  veloeitv  <*orre<*tioii  fonnula  u>»mI  hv  Jaiiir>  !>.  Francis." 

Since  //appears  in  Inith  the  sup(M-ior  and   inferior  limits  of  intrtriji- 

tion,  it  is  evident  that  //  increases  th(»  vcloritv  onlv.  and  not  thr  sec- 

tioii  of  disi'harjfe.     The  critii'isni   is  sonictinics  juadc  that    Fnincis'> 

etjuation  has  the  form  of  an  increase  of  tlic  liei^x^it  of  the  section  of 

dLsf-har^*  im  well  as  the  velocity. 

The  second  j^eneml  nieth(Ml  of  coi-rectin^  for  velocity  of  approach 
consists  of  adding  directly  to  the  nu'asured  head  some  function  of  the 
veloeitv  head,  niakiuir 


in  the  formula 


//z.  /)+a/, 


Q-^i'LII  ^ijll 


or 


(^=rL{lH-t^ln  <'ia{l>-<^ln i»/> 


This  is  the  method  enn)loved   hv  r)oile:m.    I'tch'v  a.nd  Steaiiis,  juid 

Aft* 

Ruzin.     No  attempt  is  made  to  follow  theory.  i)ul  an  empirical  coitcc 
tion  is  applied,  affecting  hoth  the  velocity  and  area  of  section. 

By  either  method   /•  nuist  l)e  determined   hy  succes^^iNc  approxima 
tions unless  it  has  l)een  dir<M'tlv  measmed. 

■ 

Boilean  an<l  I^izin  modify  (l*//)  so  as  to  include  the  area  of  -<'ction  of 
^-liannol  of  approach,  and  since  the  \elocity  of  apj)roach  ccjiials  (^)  .1. 
* '**?|)anite  (U'termination  (d*  r  is  um(ece»ai\.  I>a/in  also  comhincs 
"J<' factor  for  v<do<*itv  of  approach  with  (he  weir  coellici.Mit. 

The  various  moditieations  of  the  \elocity  correction  formula«>  are 
ffiven  in  conjunction  with  the  weir  fonmdas  (d*  the  several  experi- 
n)«»nters, 

"Bofcy  i(i\H*s  ttiiiiilAritrcKkf  of  tlii"  r«>iiiiiil;i  i"'  il'i-  n.|«i;:ii>ii,ii  ■  ;i«-<  -  ..i  li  mh  hi  iiicc  with  irv»- <li'« 
f]\ATKf,  i'2i  a  !«ubmciXt^I  orftlco,  (X)  w  piirli:i!l\  ^wl'iin  ri:«<l  iinticc  <>:  i|riiUTi<<l  \\\\v.  \\\n<  cxInltlivhiiiL; 
iNgf'Herality. 
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DISTRIBUTION  OF  VELOCITY  IN  CHANNEL  OF  APPROACH. 

The  discharge  over  a  weir  take^  place  l>y  virtue  of  the  potential 
enercrv  of  the  laver  of  water  Iviner  al>ove  the  level  of  the  weir  crest, 
w^hich  is  rendered  kinetic  by  the  act  of  falling  over  the  weir.  If  the 
water  approaches  the  weir  with  an  initial  velocity,  it  is  evident  that 
some  part  of  the  concurrent  energ}"^  will  facilitate  the  discharge. 

The  theoretical  correction  fornnilas  may  not  truly  repre^nt  the 
effect  of  velocity  of  approach  for  various  reasons: 

1.  The  fall  in  the  leading  channel  adjac»ent  to  the  measuring  5»edion 
is  the  soun^eof  the  velocity  of  approach,  and  this  fall  will  always !« 
greater  than  that  re<|uired  to  province  the  existing  velocities,  because 
some  fall  will  })e  utilized  in  overcoming  friction. 

2.  The  velocity  is  seldom  uniform  at  all  parts  of  the  leading  chan- 
nel and  the  energy  of  the  water  varies  accordingly.  This  effect  k 
discussed  later  (p.  17). 

3.  It  is  not  certain  just  what  portion  of  the  energy  of  the  water  Id 
the  section  of  the  leading  channel  goes  to  increase  the  discharge. 


tr — 

L ^ 

I 

I 


Fio.  3.— Distribution  of  velocities. 

In  general  the  thrc^ads  of  the  water  in  the  cross  section  of  the  chan- 
nel of  approach  to  a  weir  have  varying  velocities.  It  follows  that.!* 
will  1)0  shown,  the  ratio  of  the  actual  encM'gy  of  the  app roach i njr  ^vater 
to  the  energv  duo  to  the  mean  velocitv  wili  he  greater  than  unitv.artl 
for  this  reason  the  correction  for  velocity  of  approach  will  })e  ji^n'at^ 
than  if  the  energy  were  that  due  to  a  fall  through  a  head  produced hy 
th(»  mean  velocitv  /'.  Thi»  juore  hearlv  uniform  is  the  velocitv  of  tbf 
wat(*r  in  the  leading  channel  the  smaller  will  he  the  necessary  coeffi 
cient  (r  in  the  velocitv  head  foi'uuila.  The  velocitv  mav  be  rendenJ 
verv  nearlv  uniform  hv  the  use  of  still inij  racks  of  batHes.  Wherf 
this  was  done  in  the  experimcMits  on  which  a  fonuula  was  Imsed  (thil 
of  Francis,  for  example)  a  larger  velocity  of  approach  correction  thai 
that  obtained  by  the  author  may  be  necessary  in  applying  the  forniuh 
to  cases  where  there  is  wnde  variation  in  the  velocity  in  the  leadinf 
channel.  To  avoid  such  a  contingency  it  is  desirable,  when  practi- 
cable, to  measure  head  to  surface  of  still  water,  because  more  accurate 
results  can  bo  obtained  and  Yfas\\  wga\Tv>^\.  XwsVyvww^w^s  vvevonted. 
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The  verticHl  and  horizontal  velocity  nirvfs  in  jiii  oprn  chimiirl  iisu- 
illy  closely  resemble  paniholas.     A  weir  intrrp(»>('s  an  oh^^tnirtioii  in 
Lhe  lower  i>art  of  the  ehanncl,  cheekinjr  the  hottoni  velocities.     The 
velocity  i**  not,  however,  eontined  to  the  tilainent^  in  liiu*  with  the  sec- 
tion of  the  discharge  op<Miin[;r  of  tlie  weir.     As  a  resuh  of  viscosity  of 
the  liquid^  the  upper  mpiclly  niovintr  hiyers  dra*^  the  tilanienls  under- 
neath, and  the  vclocitv  niav  extend  nearhv  or  unite  to  the  ehainiel  hot- 
torn.     There  will  usually,  howev4M-,  he  a  line  (A  HC.  ti*r.  •'»)•  risint^ 
as  the  weir  is  approached,  helow  which  there  is  no  foi'ward  velocity. 
The  line  A  Ii(-is  the  envelope  of  the  emves  of  vertical   vehx'ity 
in  the  channel  of  a))proach. 

Ther**  will  In*  a  similar  area  of  low  vclocitv  at  each  >i(le  of  ihe  eiian- 
nel  for  a  contracted  weir.  The  ine/jnality  of  velocitie-"-  ft»r  >u<ii  weir> 
being  usually  greater  than  for  suppressed  weii-N.  it  foilow^-  that  a 
larger  coefficient  in  the  forniida  for  velocity  of  approach  may  he 
requin'd.     This  is  confirmed  hv  cxpcrinient. 

Various  assumptions  have  Immmi  made  a^  lo  what  portion  <>f  tin* 
energy  of  the  approaching  stream  goes  to  im  rca^e  the  «li>chaiye.  i'f) 
that  resulting  from  the  mean  velocity  deduced  fi-om  tlie  dixharj^e 
divided  by  the  area  of  the  entire  section  of  the  cliamiel  of  appioach: 
(4)thatof  the  m<»an  vehx'ity  ohtairu^d  h\  u>ing  the  >ectioiial  area  of 
the  moving  water,  above  the  line  A  \M\  tig.  )'»;  ('•)  tliat  of  ihe  lila- 
nients  lying  in  line  with  or  nc»are>t.  to  the  >ectioM  of  ihe  wrii-  opening-, 
determined  approximately  hy  the  surface  velo<ity.' 

DISTRIBUTION  OF  ENERGY  IN   CHANNKL  OK  Al'PROACH. 

Consider  unit  width  of  the  channel  of  approaji-: 
Let  f\  =  Surface  vclocitv. 

/',,,  =  Mean  velocity. 

/•,,  =  lk)ttom  vidoeity . 

/•  =Velocitv  at  a  heij^ht  ./-aljoNc  hoitom. 

A''=  Depth  of  watei"  in  cliamiel  of  appioaeh. 

tr  =Weight  of  unit  volume. 
The  general  formula  for  kinetie  eneitry  i^ 

K.  K.  '  h») 

where   H'— weight  of  the  uiovin;:  ma*^^. 

If  the  velocitv  increase^   uniformi\    fr«)m   bottom    to    >urface.  the 
velocity  at  height  a*  will  I>e 

./' 


"Smith.  IltniiiUoii.  llylrMnIu'.  p.  «>*«. 
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Let  d,e  be  the  thickness  of  a  lamina  one  unit  wide  at  hcig'ht  ,/•.  Th< 
total  kinetic  energy  for  the  depth  A'^will  be 

K.  E.=      /        rv^+^[- fe-^'^n^!;  ^fo    ....     (11 

If  the  velocity  is  uniform,  the  total  kinetic  energy  per  unit  widtli 
is  found  by  integration  to  be 

K.  K  =  "^^^'^' (12) 

Integrating  eciuation  (11)  for  the  case  where  Vf^—i)  and  the  velocity 
increases  uniformly  froni  the  bottom  to  the  surface  so  that  ''i,<  — '"? 

K.  E.=^^^V^ (13) 

Comparing  this  with  the  expression  for  kinetic  energy  of  a  stream 
flowing  with  the  uniform  velocity  r  (equation  12),  we  tind  the  mas? 
energy  of  the  stream  with  imiformly  varying  velocity  to  be  twice  tha^ 
of  a  stream  with  a  uniform  velocity  of  the  same  measured  value. 

By  a  similar  integmtion  the  ratio  of  the  totiil  kinetic  energy  to  th* 
kinetic  energy-  corresponding  to  the  mean  velocity  in  the  channel  <: 
approach  can  l^e  obtained  for  any  assumption  as  to  the  distribution  ^ 
velocities  in  the  leading  channel.  The  resulting  mtio  will  dej^end  upci 
the  relative  areas  of  section  with  low  and  high  velocities  which  go  ^ 
make  up  the  mean,  and  in  practice  it  will  genemlly  exceed  unity. 

The  lowering  of  the  water  surface  in  a  still  pond  will  also  be  gre^it^ 
in  the  case  of  unequal  velocities  than  in  the  case  of  a  uniform  veloci^' 
equal  to  their  mean.  The  theoretical  weir  formula  indicates  the  saij* 
divScharge  for  a  uniform  velocity  of  approach  /•  as  for  varying  velo^ 
ties  whose  niean  is  r,  although  in  the  former  case  the  actual  drawii^ 
down  of  the  head  Avould  be  greater.  If  //  Avere  the  velocity  head  ca^ 
responding  to  the  mean  velocity,  and  if  Vj,  r^,  /'„  etc.,  r„  were  t  — 
actual  velocities  in  the  ii  unit  areas  of  cross  section  the  discharge 
each  unit  section  will  be  proportional  to  the  velocity,  and  the  heacL 
will  have  such  a  value  that 

!^  {^\'+^'^!+J\^+  ^^tc.  /v')  =  vr(y//':=  Integral  K.  E. 

Now,  ^^{-^r^  —  frO/i  =  K.    E.   for  uniform  velocitv  of   the  same   m^^ 

value,  the  friction  head  being  neglected  in  both  cases.     As  sho"^ 
above,  the  integi*al  K.  E.  is  the  greater. 

It  follows  that  /t>/i.     If  o[  —  -,,  then  h'  —  ak. 


VELOCITY    OF    AI'PROACH.  1  i) 

Intnxliu'iny  velocity  of  approach  in  the  dischurii:!*  foriimhi  >vc  siih- 
>tiuite  I>-\-h  for  //,  and  integrate  l>etween  the  limits  zero  and  IK 
Hence,  for  the  same  diseharj^e,  the  area  of  weir  section  is  greiit<M- 
without  velocity  of  approach  by  nearly  the  amount  hL, 

Forag'iveii  measured  h<.^d /),  the  etfect  of  velocity  of  approach 
appears  ils  an  increase  in  the  mean  vel(H'ity  of  discharge  in  the  plane 
of  the  weir.  The  relation  of  the  mean  velocitv  of  discharge  for  a  weir 
with  velocity  of  approach  to  that  for  a  weir  Avithout  such  velocity  is 
shown  Ik'Iow.      The  mean  hejid  being  the  same  and  the  mean  velocity 

in  the  plane  of  the  weir  being  -^, 

then  ^:  ^^:\  l/^  :  (I>+h)^     /X 

It  will  Ix*.  seen  that  a  discharge  over  ji  we  if  with  velo«'it\'  of 
approach  is  less  than  that  for  the  same  total  head  and  greater  than 
that  for  the  same  measured  head  withcmt  velocity  of  approach,  and 
that  with  a  given  meiisured  head  the  greater  the  velocity  of  approach 
the  greater  will  be  the  discharge. 

The  kinetic  energy  of  a  mass  of  water  remains  sensibly  constant 

while  the  water  is  glassing  through  a  leading  channid  of  uniform  cros^ 

•Wion,  for   with  a  constant   stage*    kinetic  energy  can   increase  or 

decrejLse  only  through  a  (duuige  of   slope  or  through  lluid  friction. 

The  former  is  nearlv  absent  and  the  latter  can  cause  only  a  slow  trans- 

ferof  energ}'.     If  in  the  leading  channel  the  yelocities  in  the  vertical 

plane  that  are  originally  unequal  beconn»  (M|ualizt'd.  there  nuist  l)e  an 

increase  in  the  mean  velocitv  of  the  mass  of  water,  for  otherwise  the 

fcnetic  energy  per  unit  mass  will  decrease.     It  follows  that  the  mean 

velocity  will  increase  although  the  mean  kinetic  energy  per  unit  ma* 

I'emains  constant, and  hence  the  total  kinetic  <Miergy  of  the  water  i)a 

ing over  the  weir  will  increase  in  the  same  proportion  a>  the  velocity 

**nd discharge.     For  two  cases  in  which  the  mean  velocity  is  the  same. 

tut  in  which  the  velocities  in  tin*  leading  channels  are  uniform  in  the 

ht^tcase  and  nonuniform  in  tin*  second,  let  tin'  weights  of  water  ])a^s- 

in^r over  the  weir  per  second  b(»  rei>resente(l  respectively  by  ll^ind   IT' 

**'»d  the  kinetic  energies  by  K.  K.  and  K.  K.';  thiMi  since  K.  K.  —  117/, 

'^  being  the  head  due  to  the  mean  velocity  r. 

Wh  :  11''//  :  :  K.  K.  :  K.  K.' 

It  follows  that  an  ecpialization  of  the  velocities  in  the  chaiuiel  of 
approach  bv  means  of  racks  or  balllcs  m;i\  cause  an  increase  in  the 
^^•'^ebarge,  the  measured  head  />  remaining  the  same. 

xliis  will  be  clearer  if  we  consider  two  <*ontiguous  lilaments,  each 
^^  ving  unit  section  a^  one  with  a  velocity  of  1  foot,  the  other  of  2  feet 
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per  second.     The  two  will  discharge  2+1  units  flow  per  second^  having 
the  total  kinetic  energy  indicated  below: 

^  „      IXV       ,  2X2*  ^aw 


2<7    ^*"^'     2g    ^'"-''2(7       . 

If  the  velocities  are  equalized,  9  units  of  energy  will  be  equally 
divided  between  the  two  filaments,  so  that,  the  new  velocity  being  i\ 

2av>vXv*  _9aw 


Sly 

and  v=J^=L66i, 


The  average  velocity  before  equalization  was  1.5. 

The  discharge  from  two  filaments  with  equal  velocities  will  be  3.302 
units,  and  3.00  from  two  filaments  with  unequal  velocities. 

THE  TIIIN-EDCJKD  WEIR, 

EARLIER  EXPERIMENTS  AND  FORMULAS. 

Prior  to  1850  the  practice  of  weir  measurement  was  in  a  somewhat 
cnaotic  condition,  especially  in  England,  Germany,  and  the  United 
States.  Experiments  were  made  on  so  small  a  scale  that  the  influ- 
ences affecting  the  measurements  and  the  lack  of  proper  standards 
made  the  results  untrustworthv  in  detail.  Greater  advancement  had 
been  made  in  France,  and  some  of  the  work  of  the  early  French  experi- 
menters has  proved  to  be  of  considerable  value. 

EXPERIMENTS  OF  CASTEL. 

The  first  experiments  deserving  consideration  are  of  those  of  MT 
Castel,  conducted  at  the  waterworks  of  Toulouse  in  1835  and  1836.  ' 
Castel  erected  his  apparatus  on  a  terrace  in  conjunction  with  the  watei 
tower,  which  received  a  continuous  supply  of  1.32  cubic  feet  f)er  - 
second,  capable  of  being  increased  to  1.77  cubic  feet  per  second.     Th^ 
weir  consisted  of  a  wooden  dam,  surmounted  by  a  crest  of  (•opi)ei:  ' 
0.001  foot  in  thickness,  situated  in  the  lower  end  of  a  leading  channel.  1 
19.5  feet  long,  2.428  feet  wide,  and  1.772  feet  dec]).     Screens  werc^ 
placed  across  the  upper  end  of  the  channel  to  reduce  oscillations^  - 
The  head  was  measured  at  a  point  1.60  feet  upstream  from  the  weir  b\-^ 
means  of  a  point  gage.     The  overflow  was  measured  in  a  zinc-lined^ 
tank  having  a  capacity  of  113.024  cubic  feet.     The  length  of  the  crest 


a  Originally  published  in  M^moireo  Acad.  Sd.  Touli^use,  1K37.  Sec  D'Aubuisson's  Hydraulics,  Ben- 
nett's translation,  pp.  74-77.  Data  recomputed  by  Hamilton  Smith  in  tiin  Hydraulics,  pp.  80-S2  and 
138-14&.  The  recomputed  coefficicntit  wiU  b«  iouud  valuable  iu  cakulatiun^  discharge  for  very  small 
and  very  low  weira. 
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for  weirs  with  suppressed  contractions  varied  from  2.398  to  2.488 
feet.      Heights  of  weirs  varying  from  0.105  to  0.78H2  won*  used,  and 
a  8iniilar  series  of  experiments  was  i)erformod  on  suppressed  \vcii*s 
1.1844  feet  long.     The  head  varied  for  the  longer*  weirs  fron)  jilM)ut 
<M   to  0.25  foot.     Additional  experiments  were  made  on  contracted 
weirs  having  various  lengths,  from  0.0828  foot  to  l.r>4.s8  feet,  in  a 
channel  2.428  feet  wideband  for  lengths  from  0.082s  to  0.r)542  foot  in  a 
channel  1.148  feet  wide.     The  experiments  on  these  weirs  included 
depths  varying  from  0.1  or  0.2  foot  to  a  maximum  of  about  o.s  foot. 
IVAuhuisson  gives  the  following  fornnila,  deriv4»(l  from  the  experi- 
ments of  Castel  for  a  suppressed  weir: 

(i/=8.4«72Z7>^  V />+0.085  If  * (14) 

where  iris  the  measured  central  surface  velocity  of  approach,  ordi- 
narilv  aljout  1.2v. 

EXPERIMENTS   OK   PONC'ELET   AM)   T.ESHHOS. 

The  experiments  made  by  Poncelet  and  Lesbnis.  at  Metz,  in  1s»27 
and  1828,  were  continued  by  Lesbros  in  lS8r).  The  tinal  results  wen* 
not  published,  however,  until  some  years  lat(»r.° 

The  experiment8  of  Poncelet  and  Lesbros  and  of  Lesbros  wei-e  per- 
formed chiefly  on  a  weir  in  a  tixed  copper  plate,  lcn<^th  r).r)«);i  feet. 
The  head  was  measured  in  all  cases  in  a  reservoir  11.4s  feet  u[)stream, 
beyond  the  influence  of  velocity  of  approach.  Tlu*  crest  d(»i)th  varied 
from  about  0.05  to  0.60  or  0.80  foot.  The  (experiments  of  Lesbros  are 
notable  from  the  fact  that  a  large  numlx'r  of  forms  of  channel  of 
approach  were  employed,  including  those*  with  contracted  and  con- 
vergent sides, elevated  bottoms,  et<'.  They  have  been  carefully  recom- 
puted bv  Hamilton  Smith,  and  mav  be  u>efnl  in  (l(»t4»nninin*r  the 
^charge  through  weirs  having  similar  modifications/' 

EXPERIMENTS   OF    HOILEAT. 

The  experiments  of  Boileau''  at  Mctz,  in  lS4r»,  included  :i  suppressed 
^<>irs,  having  lengths  and  heights  as  follows: 

(1)  Length  5.80  fe<^t,  height  \.:A  feet. 

(2)  Length  2.94  feet,  height  l.Ji>  feet. 

(3)  Length  2.94  feet,  height  l.r>()  feet. 

The  depth  of  overflow  varied   from  o. l!»  to  0.12  foot.      Hoileau 
^^^tained  the  following  formula  foi*  a  suppressed  weir: 

^=^-='-^"-'V(/'+/'f-/>-^'^''    ....    (1.-.) 

aExpf-rienoes  hydrauliques  hut  lf.««  \o\n  d(*  rrcoulnnrjit  «l«'  I'l'mi.  I'firi>-.  IvVj. 
''Smith,  HamllUm.  Hydnuilics.  ]•]•.  %  mul  *J7  aiul  KM-loT.    Also  pluti-^  1  J  uimI  >. 
tf  Uaugeafi^  de  conn*  d'euu.  etc..  Paris,  ISTiO. 
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This  formula  includes  the  correction  for  velocity  of  approach.  The 
coefficient  O^  it  will  be  noticed,  is  given  as  a  constant.  Boileau  after- 
wards gave  a  table  of  corrections  varying  with  the  depth,  indicating  a 
discharge  from  96  to  107  per  cent  of  that  obtained  with  the  constant 
coefficient.  Additional  experiments  by  Boileau  on  suppressed  Weil's 
having  a  crest  length  of  about  0.95  foot  l\avo  l>een  recomputed  bv 
Hamilton  Smith."  The  heights  of  weirs  were,  respectively,  2.02S, 
2.090,  2.018,  and  2.638  feet.  In  these  experiments  the  discharge  was 
determined  by  measurement  through  orifices. 

EAST   INDIAN    KNGINKERS'    FORMtnT.A.* 

The  East  Indian  engineers'  formuhi  for  thin-edged  weirs  is 


where 


Reducing, 


Q^-{  3fL4'kf/i'=  ('f^n^^ 


C=i  V2.</  3/=  5. 35  3f 


3 


3f=l-f 


0.04  [34. 6+ //J  \ 


(16) 


JI/"=0.654  -0.01  ff 
C^=3.4989-0.0535  // 


(IT) 


This  formula  applies  to  a  suppressed  weir.  Method  of  correctior^ 
for  velocity  of  approach  is  not  stated.  Coefficient  M  has  a  maxiiuuiii 
value  0.654,  and  decreases  slowly  as  the  head  increases.  Limits  o 
applicability  of  fornmla  are  not  stated.     Values  of  Care  given  below 

Coefficient  (-for  thin-edged  weirSj  East  Indian  enf/ineern*  formidn.  ^ 


/fin 
feet. 

0.0 

0.1 

0.2 

0.3 

0.1 

0.5 

0.6      ' 

0.7 

0.8 

0.9 

0 

3.499 

3.494 

3.488 

3.483 

3.478 

3. 472 

1 
3.467  ' 

3. 462 

3. 456 

3. 451 

1 

3.445 

3.440 

3.4as 

3.4'29 

.  3.424 

8.419 

3.413 

3.40H 

3. 403 

3.397 

2 

3.392 

3.386 

3.381 

3.376 

3.370 

3.365 

3.360  ' 

3.351 

3.349 

3.344 

3 

3.33H 

3.:«i 

3. 328 

3. 322 

3.317 

3.312 

3.:kh>  , 

3.  :U)1 

3.296 

3.290 

4 

3.285 

3.280 

3. 274 

3. 209 

3. 2«V| 

3. 2:>8 

3. 25;{ 

3. 2  IS 

3. 242 

3. 2-37 

5 

3.221 

3. 2*26 

3.221 

3. 215 

3.210 

3. 2a'> 

3.199  ' 

3.194 

8.189 

3. 183 

6 

3.178 

3. 172 

3. 167 

3. 162 

3.  i:h> 

3. 151 

3. 146  i 

3. 140 

3.135 

3.  i:«) 

1 

3. 124 

3.119 

3.114 

3.10S 

3.  io;i 

3.(yj8 

3.092 

3.aH7 

3.  a82 

:J.  076 

8 

3.071 

3.066 

3.060 

3.tf>5 

3.  a'lO 

3.014 

3.039  ' 

3.034 

3.028 

3.023 

9 

3.017 

3.012 

3.007 

3. 001 

2. 996 

2.991 

2.985 

2.980 

2. 975 

2.969 

n  Hydraulics,  pp.  133-135. 

''(liven  in  J.  Mullin.s'8  IrriKfttion  Maniml.  inlnMluiiMl  in  Tnitcd  Statfs  liy  <;.  W.  Kafter  and  uh***^  '" 
rej?ion  of  upper  Hud.«i(m  Uivor.    Not  ^iven  in  Hi'lla^^is's  rrcejit  Ka»it  Indian  work  on  liydmulics. 

<•  For  Ea.-»t  Indian  engineers'  bn>ad-<Te.Kted  weir  fonnnla.  n.Hng<'«K'fli('ient.*!  derived  from  the  atK>^''^' 
see  p.  1 14. 
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EXPERIMENTS  AND  FORMULA  OF  JAMES  B.  FRANCIS. 

The  experimontrt  on  diselmri^e  over  thinM*(l^Ml  woirs^"  iii^on  whirl) 
the  Francis  formula  in  baned,  were  made  in  October  and  NovenilM'r. 
1852,  at  the  lower  locks  of  the  Pawtuokot  canal,  leadinjif  from  Con 
cord  River  past  the  Lowell  dam  to  slack  watcu*  of  Merrimac  River. 
Additional  experimcnt8  wei*e  made  hv  Francis  in  1S4S'' at  the  center 
vent  water  wheel  at  the  Boott  Cotton  Mills  in  IjowelK  with  (mtes 
blocked  open  and  with  conntant  head.  A  uniform  hut  unknown  vol- 
ume of  water  was  thus  passed  through  the  turhine  and  over  a  weir 
having  various  numbers  of  end  contractions,  the  effect  of  whirh  was 
thus  dotemiined.  Similar  experim<»nt.s  were  ma(h^  in  isr^l  at  the  Tre 
niont  turbine,**  where  a  constant  volume  of  water  was  passed  ov(m 
weirs  of  lengths  ranging  from  H.5  to  ir».j)s  feet  and  with  from  two  to 
eight  end  contractions.  Those  exjMM"im(»nts  w(»re  made  to  determine 
the  exponent  v  in  the  weir  fornmla 

Francis  here  found  w=1.47,  hut  adopted  the  value  //— 1.5  =  '^  2,  in 
the  experiments  of  1852. 

The  Pawtucket  canal  lo<:ik  was  not  in  use  at  the  time  of  the  Lowell 
experiments  in  1852  and  the  miter  gates  at  the  upper  lock  chamluM* 
were  removed  and  the  weir  was  erected  in  the  lower  hoHow  (pioin  of 
the  gate  chamber.    The  middle  gates  at  the  i\)ot  of  t\w  upper  cham- 
ber were  replaced  by  a  bulkhead  having  a  shiic*' for  dniwing  ofl' the 
''■ter.    A  timber  flume  in  the  lower  <*hamher  of  the  lock  was  used  as 
ftiQeasiiring  basin  to  determine  the  flow  ov<»r  the  weir.     Its  length 
^102  feet  and  its  width  about  11. »>  feet.     A  swinging  apron  gate 
^^80  arranged  over  the  crest  of  the  weir  that,   wh(»n  opened,  the 
^^r  flowed  freely  into  the  measuring  basin  below,  and  when  closed, 
^th  its  upper  edge  against  the    weir,  the   ovtM-liow   passed   into   ji 
Wooden  diverting  channel,  placed  across  the  top  of  the  lock  chumher, 
^J^d flowed  into  Concord  RivcM\     An  electric  sounder  was   attached 
10  the  gate  framework,  by  which  a  signal  was  giviMi  when  the  edge  of 
**he  swinging  gate  was  at  the  c(»nter  of  tin*  na])pe,  when  either  opening 
^''closing.     By  this  means  the  time  of  ^tailing  and  stopping  of  each 
^^rimental  period  was  observed  on  a   marine  chronometer.     Tlu* 
^Cpth  on  the  weir  was  observed  by  hook  gages.     The  readings  wen» 
^l^en  in  wooden  stilling  lM)xes,  11  by  1><  inclnvs  scjuare.  open  at  tin* 
^j  and  having  a  1-inch  roimd  hole*  through  the  bottom,  which  was 
*bout4  inches  below  the  weir  crest.     The  weir  was  in  the  lower  (pioin 
^*  the  gate  recess,  and  the  hook  gage  hoxes  were  in  tin*  upper  <pioin, 
P'^jecting  slightly  lH\vond  the  main  lock  walls,     lu  weirs  with  cmkI 

''faiicia,J.  B.,  LoweU  Hydraulic  Kxprriiiifnts.  \,\t  u>:\  l;i"i.      "  lil.-in.  |>i>.  '.h.-ku.      '•Mem,  pi.  7«i-'.k'». 
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contraction^!  the  full  width  of  the  channel  was  used.  For  suppressed 
weirs,  a  loading  channel  having  a  width  equal  to  the  length  of  the 
weir  crest  was  formed  l>y  constructing  vertical  timber  walls  within 
the  main  canal,  extending  20  feet  upstream  from  the  weir  and  havinfr 
their  upper  ends  flaring  alxmt  1  fo<»t  toward  the  canal  walls.  Water 
was  fn-ely  admitted  on  Imth  sides  of  these  tinilK-r  walls.  The  hook 
gage  Iwxes  were  outside  of  this  channel.  The  holes  in  the  tiottom 
were  plujrged,  and  flush  piezometer  pipes  were  used  to  connect  the 
hook-gage  boxes  with  the  inner  fiu-e  of  the  side  walls  of  the  channel 
of  approach.  Observations  of  the  head  liy  hook  gage  were  taken  at 
intervals  of  about  15  se<'onds.  Kach  experimental  period  covered 
from  1!I0  to  !Hkp  seconds.  The  liook-gage  i-cadings  were  if>du<'cd  to 
well-  crest  level  as  a  datum  and  arranged  in  groups  of  two  oi"  three, 
which  agreed  closely.  The  mean  head  was  determined  by  the  con-ee- 
tion  formula  (+H).  In  one  period,  18  observations  oi  heads  ranged 
from  0,0310  to  0.tJ6()y  foot;  their  arithmetical  mean  was  0.6428; 
the  computed  correction  wa.s  minus  ().0(X)H. 

The  measuT'ed  head  was  corrected  for  velocity  of  approach  by  usin^ 
the  theoretical  formula  given  Iwlow.  The  range  and  character  of  the 
experiments,  together  with  the  general  results,  are  shown  in  the  fol- 
lowing table: 
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^Toin  a  discussion  of  these  experiments  Franci»  presents  the  final 
fonnnht — 

If  there  are  end  contractions, 

Z=Z'-o.uY//;  [   .    .    (18) 

If  there  is  velocity  of  approa<;h, 

7/*=L(^+ '')*-/'*  J- 
Hie  mean  velocity  v  was  determined  l>y  success! vo  approximations; 
i  was  determined  hy  the  usual  formula — 

The  Francis  formula  for  velocity  of  approac^h  oorroction  is  cumber- 
mne,  and  several  substitutes  have  l)een  devised,  some  of  which  are 
deflcrihed  in  the  following  paragraphs. 

(1)  Determine  the  approximate  velocity  of  approach  't\  by  a  single 
trial  computation  of  Q^  using  JJ=7/. 
TbeniMe 

^determine  the  final  value  of  Q.  For  a  given  value  of  v  this  gives 
^Itrge  a  value  of  //,  but  the  approximate  vahie  of  v,  is  somewhat 
***o  fmall,  partially  counterbalancing  the  error  and  usually  giving  a 
final  value  of  Q  sufficiently  pn*,cise. 

{2)  By  developing  into  series  and  omitting  the  powers  h  I>  above 
***«  first,  /*  lieing always  i-elatively  small,  the  following  closely  approxi- 
f^'^te  equivalent  of  the  Francis  correction  fonnula,  given  by  Kmerson/' 
'^  obtained: 

ir^n+h-iy])^ (li,) 

(3)  Hunkingand  Hart*  derive  from  the  Francis  correction  formula 
**e  following  equivalent  expression: 


\i—  7/i  — 


3  3 


KI)^=  //*=(/>+//)«-//« 


(I'O) 


i 


^Oere  6^  is  the  area  of  channel  sc»ction  in  whi<*h  />  is  measured,  per 
^Vnit  length  of  crest 


aHydmdynamkns  P-  ''Mi- 


I'.loiir.  Fninkliii  lust  ,  Philn.,  AiiKust.  1Sh4,  pp.  12I-]L*ti. 
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For  a  suppressed  weir, 
For  a  contracted  weir, 


a=p+D. 


^'~L'-0.iyjJ. 


(35 


Hunking  and  Hart  have  computed  values  of  K  by  the  solution  c 
thealx)ve  formula  for  each  0.005  increment  in  Z>  6^  to  0.86.  Th 
results  extended  by  formula  (28)  are  given  l>elow. 

3  3 

Velocity  of  approach  correction^  factor  AT,  Ilnnking  and  Hart  formula^  Il-  =  KD-, 
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The  general  formula  for  K  is  too  complex  for  common  use.     T 
expressions 

7t  =  1+0.2489  r^^,  J        (2- 

and 

^^+(^y <'^^ 

are  stated  to  give  results  correct  within  one-hundredth  and  one-tiftietl 
of  1  per  cent,  respectively,  for  values  of  A'  less  than  0.3(). 

EXPERIMENTS  AND  FORMULAS  OF  FTELEY  AND  STEARNS. 

The  first  series  of  experinients  by  Fteh'v  and  Stearns  on  thin-edge< 
weir  discharge"  were  made  in  March  and  April,  1877,  on  a  suppre.s.s4^< 
^eir,  with  crest  5  feet  in  length,  erec^ted  in  Sudbury  conduit  belo\ 
Farm  Pond,  Metropolitan  waterworks  of  Boston. 

Water  from  Farm  Pond  was  let  into  the  leading  channel  througl 


«  Fteley,  A.,  hi»<I  Slcarns,  F.  P.,  E.xiMTiiiuMJt.M  on  the  flow  of  water,  ete.:  Trans.  Am.  Six*.  C.  E 
vol.  12,  Jan.,  Feb.,  Mar..  1883.  |>|».  1-118. 
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bead-jpitps  until  thi>  dc>.sm>cl  IovkI  for  tin-  cxivriinpiit.  as  found  hy 
pn'viiiiip  trial,  hiis  ivik-IioiI.  A  swinninjj  yntit  was  tlicn  raisi'ii  frinii 
the  cn-st  uf  tin-  w4-ir  tiiid  tlii'  wtiU-r  wsls  ulliiwvd  to  llow  over.  Tin- 
iwiiitfimiirp  of  H  iinlfuriii  n>(ririi('ii  was  fa<-ilitat(>tl  by  the  lai')rv  mva 
Mid  llif  i-onsi>(|u<'iit  small  variation  of  Icvi'l  in  Farm  Poiul.  so  that  thv 
outflow  fn»m  tlii>  (jntcs  was  si>iisihly  pioixM-Liinail  to  tlii'  heitflil  Micy 
wcD'  Taisfcl.  Tlio  wntor  tlowod  fniiii  tlic  ivcir  into  tlio  conduit  <-lian- 
dpIIh'Iuh',  and  wivs  iiK'HMuivd  volumcti'icaliy.  For  tin-  snialU-i*  liouds 
the  jpniflli  of  tli4>  niousui'in;;  Imsin  was  'i'J  fnt-t,  and  for  tliti  targ<'r 
bnulK^^tji  feet. 

Thp  crest  deptli  was  observed  by  liook  jrajie  in  a  imil  Im'Ii)W  the  weir, 
Piiinprtwl  to  tile  eliantiel  of  apiiroin-li  by  a  nibln^r  IhIh- eiiN-rinti  the 
Itipiif  tiie  side  wall.  (>  feet  upstream  from  the  weir  cri'st.  HiH>k-trnjie 
rmdiiijpi  of  head  were  taken  every  Imlf  minute  until  uniform  ivjfimen 
ui'^iNtabliAliod.  and  every  minute  tbeivaftir.  The  deptlis  in  the  nn^as- 
iirin},r  IjtLsirt  were  also  taken  by  hiKik  tra;;<'.  Tin-  bottom  of  the  conduit 
vu  mneavp,  and  was  «jiii(h'i!  to  ii  slope  of  1  foot  ta-r  mile.  It  was 
Wered  with  water  pivvious  to  eaeh  exiwrinnmt,  h-aviajr  a  nearly 
rft'tangular  section. 

The  experiitieiits  in  ISTT  ineludi'd  .11  depths  on  a  suppi-essed  weir 
of  ■>  feet  crest  lenjrth.  :t.l7  feet  hifrli-  'Hie  observe<l  heads  varied 
f''nta  it.UTSS  to  U..Sl!l*t  foot. 

In  187!'  a  suppressed  weir,  with  a  crest  UMi^tll  ot'  lit  feet,  was 
Preetwl  in  Karili  Poini  (iaie  House.  Ilead-jrates  and  seivens  were 
clfiMeto  weir:  i>therwise  the  tijipu rains  for  niea-;iirini:  head  and  start  in^f 
■"*i  stoppin;;  ihiw  wn-i  -^Imiliir  lo  lb:it  used  in  previous  exticrinn'rits. 
Tbt><;ri'st  of  thn  weir  was  nil  iion  bjir  iij  ineln-s  wide  and  one-fourth 
■■t'h  thick,  planed  and  tiled  and  silla.htd  lo  the  up|>er  weir  timber  with 
"  >-urred.      As  in  the 

md  the  entire  over- 
Tlie   I'onduit    wai 
ly  re<'tantfuhir  see- 
A  dittei-enee  of  :{ 
i--:e.  the  total  eaiNie- 
provided  to  ri-dm-e 
c<iverinjr  a  roiiMiderabh' 
true  water  level.     Thi« 
su])pre.ssed  Weir  IJI  feel 
varying  from  i).4(»h.'i  In 
fromn.I.ll  toO.M')  fool 

ill  len;5th.  resi>.«(ivi.|v, 
■i  it!  .lames  It.  J',;,,,,,, 
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In  the  above,  if  there  is  velocity  of  approach, 
H=D+ah. 

Of  =1.5  for  suppressed  weirs. 
Of  =2.06  for  weirs  with  end  contractions. 

The  value  of  the  velocity  head  coeflScient  a  was  determined  from 
94  additional  experiments  on  the  5-foot  weir  in  1878.  These  involved 
measured  heads  ranging  from  0.1884  to  0.9443  foot,  heights  of  weir 
ranging  from  0.60  to  3.47  feet,  and  velocities  of  approach  reaching  a 
maximum  of  2.36  feet  per  second.  Also  17  experiments  were  made 
on  weirs  3,  3.3,  and  4  feet  long  respectively;  the  first  with  two  and 
the  last  two  with  one  end  contraction.  These  experiments  included 
measured  heads  varying  from  0.6674  to  0.8702  foot,  and  velocities  of 
approach  from  0.23  to  1.239  feet  per  second. 

In  all  experiments  on  velocity  of  approach,  the  head  wa.s  measured 
6  feet  upstream  from  crest.     The  width  of  channel  was  6  feet." 

Fteley  and  Stearns  found  the  following  values  of  a  for  suppressed 
weirs: 

Fteley  and  Steams*  s  value  of  a  fw  mjypresaed  weirs. 


Meamired 

depth  on 

weir, 

in  feet 

Depth  of  channel  of 
crt*8t,  1 

approach  below  weir 
In  feet. 

0.50 

1.00 
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1.51 
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1.54 
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1.52 
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1.38 

1.6 

1.51 

1.44 

1.37 
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1.49 

1.43 

1.36 

1.8 
1.9 
2.0 

1.41 
1.40 
1.38 

1.35 
1.34 
1.33 

1 

a  Fteley  and  Stearns,  idem,  pp  5-23. 
*>  Applicable  to  i^reater  height**  of  weir. 
c  Limit  of  experiments. 
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Current-metor  measurements  Hhowed  a  nearly  iniiforrn  distribution 
of  veloi*ities  in  the  channel  of  approach  above  the  li)-foot  weir,  a  fact 
to  be  taken  account  of  when  the  foimulas  aro  applied  to  ca^en  where 
the  velocity  of  approach  varies  in  different  portions  of  the  leading 
channel. 

If  there  are  end  contractions,  the  net  length  of  weir  should  be  deter- 
mined by  the  Francis  foimula, 

Z=Z'-0.1.y// 

The  head  should  be  measured  at  the  surface  of  the  channel  of 
approach,  6  feet  upstream  from  the  weir  crest. 

BAZIN'S  EXPERIMENTS. 

Bazin's  experiments  on  thin-edged  weirs  were  performed  in  the  side 
chunel  of  the  Canal  de  Bourgogne,  near  Dijon,  France,  and  were 
leprn  in  1886.  Their  results  were  published  in  Aniialcs  des  Fonts  et 
C3uiU8S^e8  and  have  been  translated  by  Marichal  and  Trautwiiie.^ 

The  standard  weir  consisted  of  horizontal  timbers  4  inches  square, 

^than  iron  crest  plate  0.27t)  inch  in  thi(;kness.     Air  chambers  were 

Placed  at  the  ends  of  the  weir  on  the  downstream  side,  to  insure  full 

*^ration   of   the   nappe.      End  contractions  were  suppressed.     The 

^©ight  of  the  first  weir  was  3.27  f«^et  above  channel  bottom,  and  the 

'^^-«dwas  measui'ed  in  '"liazin  pits,'-  one  at  each  side  of  the  channel 

^6.4(»  feet  upstream  from  the  weir  crest.     The  pit  consisted  of  a  lat- 

^^^h1  chamber  in  the  cement  masonrv  forininif  the  walls  of  the  canal. 

*-  he  chamber  was  square,  1.64  feet  on  each  side,  and  counnunicated 

^^ith  the  channel  of  approa<;h  b}-  a  circular  op<»ning  4  inches  in  diameter, 

placed  at  the  bottom  of  the  side  wall  and  having  its  mouth  exactly 

Hush  with  the  face  of  the  wall.     The  oscillations  of  the  water  surface 

*^  the  lateral  chamber  were  thus  rendered  nmch  less  prominent  than 

*ii  the  channel  of  approach.     The  water  l(»vcl  in  the  Hazin  pit  was 

observed  by  dial  indicators  attached  to  floats,  the  index  magnifying 

^he  variations  in  water  level  four  times,  the  datum  for  the  indicators 

having  been  previously  determined  by  moans  of  hook  gages  placed 

*bove  the  crest  of  the  weir  and  by  nee(llc-|K)inted  slide  gages  in  the 

leading  channel. 

A  drop  gate  was  constructed  on  the  crest  of  the  w<'ir  to  shut  off  the 
^isc^harge  at  will.  In  each  experiment  the  head-gates  through  which 
the  water  entered  the  leading  channel  were  tirst  raised  and  the  water 
^^fts  allowed  to  assume  the  desired  level.  The  weir  gate  was  then 
^'sed,  and  the  head-gates  were  manii>ulated  to  maintain  a  nearly  con- 

"  fiazin,  H.,  Recent  experiments  un  flow  of  water  over  woirs,  trnnvlnted  from  the  Fn>nc'h  by  Mari- 
^*1   and  Trautwine:  Proc.  EnglueeW  Club  Phila.,  vol.  7,  Jan.,  1890,  pp.  259-810;  vol.  9.  pp.  231-244, 
-«19;  VOL  10,  pp.  121-164. 
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stant  inflow.     The  arithmetical  mean  of  the  observations  during  < 
period  of  uniform  regimen  was  used  as  the  measured  head  for 
experiment. 

The  overflow  passed  into  a  measuring  channel,  656.17  feet  in  Icn; 
whose  walls  were  made  of  smooth  Portland  cement  concrete, 
channel  was  6.56  feet  wide,  its  side  walls  were  3.937  feet  high,  anc 
lower.end  was  closed  by  water-tight  masonry.  Its  bottom  was  grt 
to  a  slope  of  about  1: 1,000.  The  volume  of  inflow  was  determinec 
first  covering  the  channel  bottom  with  water,  then  noting  the  cha 
of  level  during  each  experimental  period,  the  cjipacity  of  the  chai 
at  various  heights  having  previously,  been  carefully  determined, 
slight  filtration  occurred,  necessitating  a  correction  of  about  one-ei^ 
of  1  per  cent  of  the  total  volume.  The  observations  for  each  regii 
were  continued  through  a  period  of  12  to  30  minutes. 

Sixty-seven  experiments  were  made  on  a  weir  3.72  feet  high,  inc 
ing  heads  from  the;  least  up  to  1.017  feet.  Above  this  point 
volumetric  measuring  channel  filled  so  quickly  as  to  require  the  us 
a  shorter  weir.  Thirty-eight  experiments  were  made  with  a  stanc 
weir,  3.28  feet  long  and  3.72  feet  high,  with  heads  varying  from 
least  up  to  1.34  feet.  For  heads  exceeding  1.34  feet  it  was  neces? 
to  reduce  the  height  of  the  weir  in  order  that  the  depth  above  the  ^ 
should  not  exceed  that  of  the  channel  of  approach.  Forty-e 
experiments  were  made  on  a  weir  1.64  feet  long  and  3.297  feet  h 
with  heads  ranging  from  the  least  up  to  1.780  feet.  These  exporim* 
sufficed  to  calibrate  the  standard  weir  with  a  degree  of  accuracv  sb 
by  Bazin  as  less  than  1  per  cent  of  error. 

In  order  to  determine  the  effect  of  varying  velocities  of  apprc 
the  following  additional  series  of  experiments  were  made  on  t 
pressed  weirs  2  meters  (6.56  feet)  in  length. 

Ejrperimerits  on  suppressed  weirs  2  meters  in  lentjth. 


Number 

of  experi- 

menU. 

Range  of  head  in  feet. 

HeiRht  of 
experimen- 
tal weir,  in 
feet. 

From— 

To— 

28-f30 

0.  489 

1.443 

2.4<) 

29-i  2<) 

.314 

1.407 

l.(>4 

27-f41 

'.298     ' 

1.338 

1.15 

44 

.  29() 

1.  338 

0.  79 

The  standard  weir  wjis  3.72  feet  high,  and  the  experimental  we 

were  placed  46  to  199  meters  downstream.     The  discharge  was  i 

mejisured  volumetric«lh\     A  uniform  reginien  of  flow  was  establisl 

and  the  depths  on  the  two  weirs  were  simultaneously  observed  dur 

each  period  of  flow. 
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I 
T    i' 


TlJ 


These  experiments  afforded  datii  for  the  detcnnination  of  the  roIa> 
tive  effect  of  different  velocities  of  approach,  corresjiomHnjr  to  the 
(liferent  depths  of  the  leading  channel. 

From  these  experiments  Baxiii  dediKvs  cocflieieiitM  for  a  thin-edged 
weir  3.72  feet  high,  for  heads  up  to  l.i)7  foot,  stated  to  give  the  true 
didur^  within  1  per  cent.-' 

BAZIN'S   FORMULAS   FOR   THIN-EDGED   WEIRS. 

Starting  with  the  theoretical  fornuila  for  u  weir  without  velocity  of 
ipproach,  in  the  form 

•Dd  substituting 

-V 

for//,  in  the  case  of  a  weir  having  velocity  of  ai)proach,  there  results, 
Bazin  obtained,  by  nmtheniatical  transfornmtion,  tht^  e(|uivalent^ 


or 


fiozin  writes 


'or  which  e<]uation  he  obtains,  by  mutheniatieal  tiimsforniatiou,  the 
approximate  eijuivalent*^ 


m—^i 


The  calculation  of  the  factor  /'  ap])<'ari!i<r  iu  this  foriinila  re<iuires 
^*ic  di8chai*ge  4?  to  be  known. 

Assuming  that  the  channel  of  approach  has  a  constant  deptli  /Mh'Iow 
Sheerest  of  the  weir,  and  that  its  width  is  ecpm^  to  the  length  of  the 

"Buin,  H.,  Ezp6rienc«iinouvi>lli'?<NiirlV'rouU'iiu'nt  nuh'-vcrxiir:  Ann.  r«»nt«  i.-t  (!h«uis«siVs.  Mrin.  ft 
^^■,1888,2^  trimartre.  See  traiLslntioii  by  Marichnl  mjkI  Tnuitwinc  in  l^nn*.  Va\k.  riub  Thilu.,  vol.  7, 
PP-  m-^\fi\  vol.  9.  pp.  *JAW2A\, 

^ThestcpHin  the  derivation  (»f  thi.t  fonnnlii  arf>rivcu  by  Tninlwinr  and  Murirhiil  in  their  tnins- 
^^n  of  Baxin*ii  report  of  hb  exiK;rIini*nt.s,  in  I'm*-.  Krij;.  clnb  Pliiln..  vol.  7,  ]•.  -xi. 
^^eiiteps  in  detail  axe  ^v>.ii  by  Tmutwiin' iukI  Mnrifhal  in  tlioir  tmn^nition  nf  lia/.in,  in  rnH*. 
«*.  aub  PhUa.,  vol.  7,  No.  5,  p.  281. 
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weir,  V  may  be  expressed  in  terms  of  these  factors,  and  of  the  dischar 
{Q=mLD^'igD). 

L{P+D). 
Usin^  this  value  of  v^  Baziii  obtains  the  expression 


ra 


=''[i+-G+i>)']-  •  •  •  •  •  (^ 


3 
where  c«'=o  ^  ^/**.     «  is  a  nearly  constant  factor,  varying  only  w 

;;/'.     The  value  of  «  as  well  as  that  of  a  can  be  determined  bv  coi 
parative  experiments  on  thin-edged  weirs  of  different  heights.'* 

From  a  discussion  of  his  own  experiments  and  those  of  Fteley  ar 
Stearns,  Bazin  finally  obtained  the  formulas 

Q—^LII^Hgll^  no  velocity  of  approach;    1  /^j 

Q=inLJ)T2^I)^  with  velocity  of  approach.} 

.....  0.003X3.281     ,,  ,,,^  ,  0.00984*  f^jt^,\ 

.   //=0.405H -^ =0.405+       j^—      .     .     .     (3^J) 

5 
For  a  weir  with  velocity  of  approach  «^=o  and  cy=0.55.     Substitix.  t- 

ing  in  equations  (27)  and  (28), 


7n 


These  formulas  give  values  of  m  agreeing  with  the  results  of  the 
experiments  within  1  per  cent  for  weirs  exceeding  about  1  foot  in 
height  within  the  experimental  i-ange  of  head. 

Approximately,  for  heads  from  4  inches  to  1  foot. 


/M=0.425+0 


•^<y.&)' <^> 


correct  within  2  to  3  per  cent. 

The  following  table  gives  Bazin's  experimental  coefficients,  the  head 
and  height  of  weir  (originally  meters)  having  been  reduced  to  fe«t: 

a  For  detailed  analysis  soe  Trautwine  and  Maiichal,  Proc.  Eng.  Club  Phila.,  vol.  7,  pp.  282-283. 
ft  Experimental  tabular  values  of  /i  differing  very  slightly  from  the  formula  within  the  rai>^^  ^ 
Bazin's  expcrimenta  are  alao  given. 
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Yottaof  At  BoMH  eo^Hant  C  in  Ihr /ormuJa  Q^CLH*  font  Ikinfdgtil  in-ir,  uilhout 


•ssn' 

o.ee     cw 

«<at«t 

Widr^b 

o«b« 

oTchuiDol  u 
2.ffl       3.28 

■ppiai 

4.98 

Ll-h.   iti 

kit. 

r<xu 

(7          c 

C 

C 

(^ 

c    \    r    I    c 

0.1H 

a.s73    t.as9 

3.617 

3.«09 

3.601 

3,«>1 

3.601  1  3.603 

.i..'ies 

3.6W 

O.M 

.in 

S.ttT     S.«U9 

3. 5m 

3.neB 

3.  MO 

3.6KI 

3.^-13  1  3.i>6:t 

3.6ra 

3.6.-0 

.OtJ 

8.8W     B..™ 

(.K-a 

3.637 

3.WJ  1  3.5a(     .3.,'((1 

3.fri.. 

.ffi 

3.G&T      S.lDft 

I.U3 

S.,W7 

3.BM 

3.613 

.2» 

3.U& 

IMS 

3.»2e 

3,618 

3.497 

3.497     3.439  [  3.4H1 
8.481     3.473'  3.473 

.09 
.11) 

.an 

3.  MS  1  S.US 

3.^1 

3.60.''. 

.1.4X9 

.m 

tTOS     3.6M 

3.M.1 

a.M3 

3.473 

.4» 

3.TS7     3.S0B 

I.A13 

3. 488 

3,449     3.431  1  3.131 

3.42! 

.ss 

S.VT7     8.031 

3.  Ml 

3G13 

3.4&7 

3. 440  1  3.  «4.  3. 416 

3.406 

.18 

.m 

s.Ma  s.esT 

3.M9 

3.rai  1  3.489 

3.467 

3.433     3.418  '3.408 

3.393 

.IS 

.ffie 

3.860     3.  Ml 

3.  US 

3.  KM     3.4W 

3.467 

3.'1.1l'|  3.4W     3.3U2 

3.3N) 

.-JO 

S.fttt     3.  IDS 

3.  £01 

8.M&     3..'il» 

3.4M     3.400     3.391! 

.7^7 

s.n*    3.12B 

8.  (KB 

3.  Ml     8.  .SIB 

3.46.1 

3,4.-)2     3.40U      3.3M 

3. 3^1 

.34 

'.SSB 

S.MS   B.ns 

3.U9 

a.r,J7     S.-SM 

».1flS 

.26 

.MS 

a.vn   3.7m 

B.te& 

3.693 

3.637 

3.473 

3.440  1  3.400  1  3. 3M 

3.363 

.M 

.M 

4.010     3.U0 

s.tm 

3.1108 

3.6.'v1 

;i.4ltl 

3.449     3. 100 

3.376 

3.iiK 

..■» 

1.0M 

8.8M 

8.T0(i 

3.aifi 

3.  Ml 

.1.4B7 

.-.a 

l.llfi 

3.SM 

HTH 

3..%T7 

a.ua 

.X467 

3.400 

3.87S 

3.338 

Mil 

i-tat 

E.7U 

3.U7 

3. 693 

S.51M 

3.466 

s-vn 

3.ilTI) 

3.3S3 

.36 

1.MT 

l8B8 

3.781 

S.B73 

a.6ui 

3.621 
.1.6^9 

3.4nri 

3.473 

3.400 

3.4U0 

3.376 

3.K» 
3.323 

.3H 
.40 

1.1U 

S.BZ( 

B-TftS 

3.W1 

3.6J7 

i.ns 

3.998 

3.301 

3fi57 

3.«ffl 

3.637 

■xm  1 3.*w 

a.  STB 

3.319 

.t! 

I.4« 

8.l«2 

3.  HIS 

a.T13 

X.Vin 

3.4«,     3.4DH 

.^378 

Lm 

8.9711 

».liH 

B.JM 

S.6.-.7 

3..va 

3.4W     3.40« 

8. 860 

R.UI'.6 

B.37ri 

■'■»« 

.4H 

3. 874 
3.890 
3.903 

S.T8B 
3.786 
3.703 

8.639 

3.677 

3.116 
3.4'iM 

3.  .176 
3.376 

3.:i7n 

3.-m 

.V> 

, 

3.713  '  a.  593 

IKS 

3.  no 

3.S87 

3.424 

■"" 

h^McilL 

o.» 

..» 

0.40 

0.™ 

im 

,M 

^liis  table,  iinf ortunftt^ly,  is  inconveniont  for  iutcrjxilatton  in  English 
'"'^t^.  The  values  alst>  ditfer  fUghtly  frimi  thwe  computed  from  tho 
roi'ljaulaa.  The  table  illustrates  tho  ditlii^ulty  of  pnK^ticitl  Hp|ilication 
*'  ^  weir  formula  in  which  tho  coefficient  varies  rapidly  both  with 
^^^  and  heifi^t  of  weir. 
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A  table  has  been  added  giving  values  of  /«  computed  by  formul 
(30)  for  a  thin-edged  weir  without  velocity  of  approach. 

Values  of  u  in  the  Bazin  formula  for  weirs  of  infinite  height,  with  no  velocity  of  approaci 


H. 
Frtt. 

0. 

0.01. 

0.02. 

0.08. 

0.04. 

0.05. 

0.06. 

0.07. 

0.08. 

0.09. 

0.1.   i 

1 

0.0 

1.889 

0.8970 

0.7331 

0.6510 

0.6018 

0.5693 

0.5457 

0.5280 

0.5142 

1 
0.5034 

.1 

0.5034 

.4944 

.4870 

.4807 

.4753 

.4706 

.4665 

.4628 

.4596 

.4568 

.4512 

.2 

.4W2 

.4518 

.4497 

.4478 

.4460 

.4444 

.4429 

.4414 

.4401 

.4389 

.4378 

.3 

.4378 

.4867 

.4357 

.4348 

.4339 

.4331 

.4324 

.4316 

.4309 

.4302 

.4296 

.4 

.4296 

.4290 

.4284 

.4278 

.4278 

.4268 

.4264 

.4260 

.4255 

.4251 

.4247 

.6 

.4247 

.4243 

.-1239 

.4236 

.4232 

.4229 

.4225 

.4222 

.4219 

.4216 

.4214 

.6 

.4214 

.4211 

.4208 

.4206 

.4204 

.4202 

.4200 

.4197 

.4195 

.4193 

.4191 

.7 

.4191 

.4189 

.4187 

.4185 

.4183 

.4181 

.4180 

.4178 

.4176 

.4174 

.4173 

.8 

.4178 

.4171 

.4170 

.4168 

.4167 

.4166 

.4164 

.4163 

.4162 

.4160 

.4159 

.9 

.4159 

.4158 

.4157 

.4156 

.4154 

.4153 

.4152 

.4151 

.4150 

.4149 

.4148 

1.0 

.4148 

.4147 

.4146 

.4146 

.4146 

.4144 

.4143 

.4142 

.4141 

.4140 

.4139 

1.1 

.4139 

.4139 

.4138 

.4137 

.4136 

.4136 

.4135 

.4134 

.4133 

.4133 

.4132 

1.2 

.4132 

.4131 

.4131 

.4180 

.4129 

.4129 

.4128 

.4127 

.4127 

.4126 

.4126 

1.3 

.4126 

.4126 

.4124 

.4124 

.4123 

.4123 

.4122 

.4122 

.4121 

.4121 

.4120 

1.4 

.4120 

.4120 

.4119 

.4119 

.4118 

.4118 

.4117 

.4117 

.4116 

.4116 

.4116 

1.5 

.4116 

.4115 

.4115 

.4114 

.4114 

.4113 

.4113 

.4113 

.4112 

.4112 

.4112 

1.6 

.4112 

.4111 

.4111 

.4110 

.4110 

.4110 

.4109 

.4109 

.4108 

.4108 

.4106 

1.7 

.4108 

.4108 

.4107 

.4107 

.4107 

.4106 

.4106 

.4106 

.4105 

.4105 

.4106 

1.8 

.4105 

.4104 

.4104 

.4104 

.4103 

.4103 

.4103 

.4103 

.4102 

.4102 

.4102 

1.9 

.4102 

.4102 

.4101 

.4101 

.4101 

.4100 

.4100 

.4100 

.4100 

.4099 

.4099 

2.0 

.4099 

• 

DERIVED    FORMULAS    FOR   THIN-EDGED    RECTANGULAR   WEIRS 

A  number  of  weir  formulas  have  been  derived  from  subsequen 
analysis  or  recomputation  of  the  experiments  of  Francis,  Ftele}'  an 
Stearns,  and  Bazin,  differing  more  or  less  from  those  given  by  tli 
experimenters. 

FTELEY  AND   STEARNS-FRANCIS   FORMULA. « 

^=3.33Z^*+0.007Z (3. 

Correction  for  end  contractions  is  to  be  made  by  the  Franc* 
formula;  velocity  of  approach  correction  by  the  Fteley  and  Stear  i 
formulas 

II=D+1.6hj        for  suppressed  weir. 
I{=D+2,05h,        for  contracted  weir. 

HAMILTON   smith's   FORMULA.* 


The  base  formula  adopted  is 

2 


Q~  MLHhgll 


(S5) 


aFieley  and  Steams,  Experiments  on  the  flo^  ol  w«ttet,  etc.:  Trans.  Am.  Soc.  C.  E.,  vol.  12,  p.  ifi. 
^Smith,  HazuiJton,  Hydraulics,  pp.  12&-13^ 
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The  velocity  of  approach  correction  is  made  t)y  the  use  of  the 
formulas 

jg=2)-f-l,4A,        for  contrac^tccl  weirs.^ 
ir=D+lih^         for  suppressed  weirs. 

I      A  diagram  and  tables  of  values  of  the  coefficient  JTare  given  b\'  the 
I    author.    The  correction  for  partial  or  complete  contraction  is  included 

in  the  coefficient,  separate  values  of  M  being  given  for  suppressed  and 

contracted  weirs. 

Making  ^=o  J^y^  ^^^  Smith  formula  (35)  may  l>e  written 

w 

which  is  directly  comparable  with  the  Francis  formula. 

Smith's  coefficients  in  the  above  form  are  given  in  the  following 
tables. 

ifiunitton  8aaih*8  coeffleUfUt  for  wein  with  contraction  tnipprciweil  at  fjoth  emh,  for  use  in 

the  formula  Q=CLIT\ 


Hewl, 
infect. 

£'i»lcngtli  of  wvi 

r,  in  feet. 

19 

15 

10 

7 

3.620 
3.4r»l 

5 

3.5l!rt 
3. 4.51 

4 

3"  : 

2"          0.66  fc 
:i  Till 

.I.S 

8.516 
8.440 

8.515 
8.445 

8.520 
3.445 

3.461 

i 

3. 472 

3. 48« 

3.542 

.2 

8.897 

8.408 

8.406 

3.408 

3.413 

3. 42«» 

3.4:« 

3. 4.'i() 

3.  r»io 

.25 

8.871 

8.876 

3.381 

3.380 

3.3W 

3.  «W  ' 

3.  113 

3. 429 

3.494 

.8 

8.849 

8.854 

3.860 

3.365 

3. 370 

:j.  :;s6 

3. 4<W 

3. 418 

3. 483 

.4 

8.823 

8.828 

8.833 

3.344 

8.360 

3. 371 

3. 3S<; 

3.  Krj 

3. 478 

.6 

8.812 

8.817 

3.822 

3.338 

3.3r>4 

3.371 

3.  :«*(> 

3. 408 

3. 478 

.« 

8.806 

8. 812 

3.817 

3.333 

3.3r>l 

3. 371 

3.  :tt»2 

3.  113 

3.483 

.7 

8.806 

8.812 

8.317 

3.3.'it( 

'A.WQ 

3. 376 

3.397 

3. 424 

3.  191 

.8 

8.806 

8.817 

3.322 

3.:M4 

3.  »V) 

:i.  'iH\ 

3.4(H 

3.411 

3.  r»io 

.9 
1.0 

a812 
8.812 

8.817 

8.328 
8.888 

3.3.-V4 
3.3(i0 

3.370 
3.  3M»i 

3. 397 
3.408 

3.418 
3.429 

3. 4.'>1 

3.  n;7 

1.1 

8.817 

8.828 

3.314 

3.371 

3.397 

3.419 

3.41.'^ 

1.2 
1.8 
L4 
1.6 
L« 
1.7 

8.817 
8.822 
8.828 
8.828 
8.888 
8.888 

8.888 
8.838 
8.844 
8.1M4 
8.849 
8.849 

3.849 
3.3fiO 

3.371 
8.37fi 
3.381 

3.3M1 
3.3H() 
3. 3l« 
3.4(K{ 
3.  \m 
3. 413 

3.l(» 
3. 413 
3. 421 
3. 429 
3.435 

3.429 
8.410 
3.415 
3. 4rx> 
3.461 

3.  l.V> 
3.467 

1 

2.0 

! ' 

i 

'Theoae  of  the  head  oorreqtondiDg  to  centnil  surfHcc  velocity  without  ('(irrt'i'tioii,  to  rU'tcmiinc  D, 
"^recommended. 
^Appiozlmste. 
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Hamilton  SmUh^s  coefficients  for  weirs  with  two  complete  end  contractions,  for  use  in  tht 

formula  Q=CLlfi, 


o.  Approximate. 
Hamilton  IShnUh's  coefficient  Cfor  long  weirs. 


H 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.00 

8.6096 

8.8972 

8.8486 

8.3170 

3.8010 

3.2956 

3.2849 

.01 

8.4957 

8.3906 

3.3411 

3.3154 

3.3005 

3.2945 

3.2638 

.02 

8.4818 

8.8644 

8.3864 

3.3138 

3.2999 

3.2935 

3.2826 

.03 

3.4678 

3.3780 

8.3358 

8.3122 

3.2994 

3.2924 

3.2817 

.04 

8.4539 

8.3716 

3.8881 

3.8106 

3.2966 

3.2913 

8.260G 

.05 

8.4400 

3.3662 

3.8804 

3.8090 

3.2963 

3.2902 

3.2796 

.06 

8.4314 

8.8637 

3.3277 

3.3074 

3.2978 

3.2892 

3.2785 

.07 

8.4229 

8.8512 

8.3250 

3.8058 

3.2972 

3.2681 

3,2773 

.06 

8.4143 

3.3468 

3.3224 

3.8042 

3.2967 

8.2870 

3. 2762 

.09 

3.4058 

8.3468 

3.8197 

3.3026 

3.2961 

3.2«60 

3.27r)2 

Head. 
1 

L 

'=length  of  weir,  iu  feet 

'• 

0.66 

la 

2 

2.6 

3 

4 

5 

7 

10 

15      J 

19 

^ 

0.1 

3.361 

8.419 

3.456 

8.478 

3.488 

3.494 

3.4»l 

3.499 

8.504 

3.504 

3. 510 

■     45 

3.312 

3.344 

3.392 

3.406 

8.413 

3.419 

3.424 

3.424 

3.429 

3.43iS 

3.435 

.2 

3.269 

3.306 

3.349 

3.365 

3.371 

3.376 

3.376 

3.881 

3.386 

3.392 

3.392 

.25 

3.237 

3.274 

3.322 

3.333 

3.336 

3.344 

3.349 

3.354 

3.360 

3.360 

3.365 

.3 

3.215 

3.253 

3.296 

3.306 

3.312 

3.322 

3.322 

3.333 

3.338 

3.338 

3.344 

.4 

8.183 

3.215 

3.258 

3.274 

3.260 

3.285 

3.290 

3.301 

3.306 

3.312 

3.317 

.5 

3.156 

3.189 

3.287 

3.247 

8.253 

8.264 

8.269 

3.280 

3.290 

3.295 

3.301 

.6 

3.140 

3.172 

3.215 

3.231 

3.287 

3.247 

3.253 

3.269 

3.280 

3.285 

3.290 

.7 

3.130 

3.156 

3.199 

3.210 

3.226 

^231 

3.242 

3.258 

3.274 

3.280 

3.2H5 

.8 
.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
2.0 

3.183 
8.167 
8.156 
3.140 
3.130 
3.114 
3.103 

3.199 
3.189 
8.172 
3.162 
8.151 
3.135 
8.124 
8.114 
3.103 

3.215 
8.199 
8.168 
3.172 
3.162 
3.151 
3.140 
3.180 
3.114 

3.221 
3.210 
3.199 
3.169 
3.178 
8.167 
3.156 
3.151 
3.140 

3.231 
3.226 
3.215 
3.205 
3.194 
3.199 
8.178 
3.167 
8.162 

3.247 
8.242 
8.281 
3.226 
3.215 
3.205 
3.199 
3.189 
3.183 
3.178 

3.269 

3.253 
3.242 
3.237 
3.231 
3.221 
3.215 
3.210 
3.205 

3.274 
3.269 
3.264 
3.258 
3.2.S3 
3.247 
3.242 
3.237 
3.231 
3.226 

3.280 
3.274 
3.269 
3.264 
3.264 
3.2.58 
3.258 
3.253 
3.247 
3.247 

Hamilton  Smith's  formula  in  based  on  a  critical  discussion  of  tl» 
experiments  of  Lesbros,  Poncelet  and  Lesbros,  James  B.  Fraiici=- 
Fteley  and  Stearns,  and  Hamilton  Smith;  including  series  with  aim 
without  contractions  and  having  crest  lengths  from  0.66  to  19  feet. 
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SMITH-FRAyCTS  FORMITLA. 

The  Smith-Francifi  f oiinula,^  based  on  Fmiicis's  experiments^  rediu'ed 
to  the  basis  of  correction  for  contractions  uud  velocit}'  of  approach 
used  with  Hamilton  Smithes  formula,  is, 
for  a  suppressed  weir, 

^?=3.29("z+{')y/* (36) 

for  weir  of  great  length  or  with  one  contniction, 

$=3.29Z//* (37) 

for  weir  with  full  contraction, 

^=3.29  ^/-^j^^V/^ (38) 

If  there  is  velocity  of  approach, 

I£=^D+\A  /*,         for  a  contmcted  weir. 
II=:J)-\-\\  A,         for  a  suppressed  weir. 

PAKMLKY's  FOKMl.'LA.''    * 

ftirmlev's  formula  is 

Q^CKLI)^ (39) 

If  thei-e  are  end  contractions,  the  corn'ctioii  is  to  br  made  f»y  the 
Francis  formula, 

Z=//-().1A7/ 

The  "factor  /r  represents  the  correction  for  velocity  of  approach. 
The  factor  hits  lH»en  d^'rived  by  couiiKiriiiir  tb(»  velocity  correction 
factor  in  the  Ua/in  forniuhi  (forimda  .*)'J),  wiiitcn  in  the  form 


['+"•■■<  :;j'J 


With  the  approximate  Fnincis  correction  as  deduced  by  Hunkin<r  and 
"*rt  (formula  23),  writt4»n  in  the  form 


K.  [.+o..4.st.(;;_y], 


'^'^ere  a  Ls  the  ai'ea  of  the  section  of  dij^ehartj^e.  for  either  a  suj)pressed 
^^  contracted  weir,  and  .1  is  th*'  section  of  th**  h*adiiiir  channel.  It  is 
^*o.served  that  there  is  an  api)roximati'ly  constant  rehition  between  the 
^^o corrections,  that  of  Bazin  bein<r  -.-  times  that  of  Francis. 

**  Smith,  UHmilton.  Hydraulics,  ]>i>.  '.m  hihI  V.M. 
lUfter.  O.  W.»  On  the  ffow  of  wnU'ttivrr  <lum>;  Tnins.  Ain.  Stu*.  C.  V..,  wA.  W,  w.  vi*.vj;*5>,v\v^'>\'f- 
^^  by  Walter  C.  Pumley, 
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Parmley  adopts  the  Bazin  correction  and  gives  the  following  tabl 
which  may  also  conveniently  be  applied  in  computing  discharge  I 
Bazin's  formula. 

The  discharge  coefficient  Caused  by  Parmley  is  that  for  a  weir  wi 
no  velocity  of  approach,  as  in  the  Francis  formula.  It  is  not,  ho^ 
ever,  constant.  Its  values  have  been  deduced  from  a  mean  curve  re 
resenting  the  experiments  of  Francis,  Fteley  and  Stearns,  and  Bazin 

Velocity  of  approach  correciion^  AT,  Parmley  aud  Bazin  formulas. 


a 
A 

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.00 
.01 

1.0055 
1.0066 

1.0220 
1.0243 

1.0495 
1.0529 

1.0880 
1.0925 

1.1375 
1. 1431 

1.0001 

.02 

1.0002 

1.0079 

1.0266 

1.0563 

1.0970 

1.1487 

.03 

1.0005 

1.0008 

1.0291 

1.0599 

1. 1017 

1.1545 

.01 

1.0009 

1.0108 

1.0817 

1.0636 

1.1065 

1.1604 

.05 

1.0014 

1.0124 

1.0344 

1.0674 

1.1114 

1.1664 

.06 

1.0020 

1.0141 

1.0372 

1.0713 

1.1164 

1.1726 

.07 

1.0027 

1.0159 

1.0401 

1.0758 

1.1215 

1.1787 

.08 

1.0035 

1.0178 

1.0431 

1.0794 

1.1267 

1.1860 

.09 

1.0044 

1.0198 

1.0463 

1.0837 

1.1321 

1.1915 

Parinley^s  vmr  formula^  coefficient  C. 


feet. 


0.0 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

.9 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

2.0 


0.00 


0.01 


0.02 


0.03 


0.04 


0.05 


0.06 


0.09 


3.680 
8.478 
3.420 
3.385 
3.868 
3.858 
3.351 
8.346 
3.340 
3.334 
3.329 
3.824 
3.319 
3.313 
3.307 
3.801 
3.296 
3.290 
3.285 
3.280 


8.668 
8.471 
3.416 
3.383 
3.367 
3.357 
3.a51 
3.345 
3.339 
8.334 
3.328 
3.324 
3.318 
3.312 
3.306 
3.301 
3.295 
3.290 
3.285 


8.556 
3.464 
3.412 
3.381 
3.866 
3.356 
3.850 
3.345 
3.339 
3.833 
3.328 
3.323 
3.318 
8.312 
3.306 
8.300 
3.295 
3.289 
3.284 


8.514 
3.458 
3.408 
3.880 
8.864 
8.856 
3.850 
8.344 
8.838 
3.332 
3.328 
3.322 
8.317 
3.311 
3.305 
3.300 
3.294 
3.288 
3.284 


3.^32 
8.451 
3.404 
3.378 
8.363 
3.355 
3.349 
3.344 
3.3;i8 
3.332 
8.327 
3.322 
3.317 
3.311 
3.3a'> 
3.299 
3.294 
3. 288 
3.2S3 


3.520 

8.444 

3.400 

3.876 

3.862 

8.354 

8.349 

3.343 

3.337 

3.332  i 

3.:i26  i 

3.322 

3.316 

3.310 

3.304  I 

3.298 

3.293 

3.288 

3. 282 


3.512 
3.439 
8.897 
3.374 
8.361 
3.353 
3.348 
3  342 
3  336 
3.331 
3.326 
3.321 
3.31.S 
3.309 
3.303 
3.298 
3  292 
3.  287 
:i.  282 


1 


3.503 

3.495 

3.434 

3.430 

3.394 

3.391 

3.373 

3.371 

3.360 

3.360 

8.353 

8.352 

3.348 

3.347 

3.^2 

8.341 

3.336 

3.835 

3.330 

3.830 

3.326 

3.325 

3.320 

3.320 

3. 315 

3. 314 

3.309 

3.308 

3.303 

3.302 

3  298 

3.297 

3.292 

3.291 

3.286 

3.286 

3.282 

3.281 

3.486 
3.426 
3.388 
3.370 

• 

3.359 
3.352 
3.347 
3.341 
3.335 
3.329 
3.324 
3.320 
3.314 
3.308 
3.302 
3.296 
3. 291 
3.285 
3.280 


THIN-EDGED   WEIRS. 
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EXTENSION  OF  THE  WEIR  FORMULA  TO  HIGHER  HEADS. 

It  will  be  noticed  that  all  the  accepted  formulas  for  discharge  over 
thin-edged  rectangular  weirs  are  based  on  exix^riments  in  which  the 
liead  did  not  exceed  2  feet  above  crest.  It  is  often  desirable  to  utilize 
the  weir  for  stream  gagings  where  the  head  is  greater,  especially  for 
the  determination  of  maximum  discharge  of  streams,  the  head  f  re- 
qaently  being  as  large  as  6,  8,  or  even  10  or  12  feet. 

In  the  experiments  at  Cornell  University  on  weirs  of  irregular  sec- 
tion it  was  often  necessary  to  utilize  depths  on  the  sbindard  weir 
exceeding  the  known  limit  of  the  formula.  A  series  of  experiments 
was  accordingly  carried  out  in  which  a  depth  on  a  standard  thin-edged 
weir  (16  feet  long)  not  exceeding  the  limit  of  the  formula  was  utilized 
to  determine  the  discharge  over  a  similar  but  shorter  standard  thin- 
edged  weir  (6.66  feet  long)  for  depths  up  to  approximately  5  feet." 
The  results  of  these  experiments,  as  recomputed,  eliminating  slight 
errors  in  the  original,  are  given  Inflow. 

It  will  be  noted  that  the  weir  was  short  and  the  velocity  of  approach 
relatively  large,  yet,  according  to  the  results  when  corrected  b\"  the 
Francis  method,  the  average  value  of  (■  for  heads  from  0.75  to  4.^5 
feet  is  8.296,  or  98.88  per  cent  of  the  Frani'is  coefficient  for  a  thin- 
^dgedweir.  The  average  valu<»  of  ^.'for  heads  from  0.746  foot  to  ii 
feet  is  3.266,  and  for  heads  from  2  to  4.85  feet,  ;i.i>78. 

*^  fiifed Stateit  Deep  WuUnvays  ejCfurhHfiitu  at  (hnifil  hiiilranlir  lalH.tmtnry  forextension  of 

thin-edged  urir  form tdn. 


I 


Bundanl  weir.  16 
feet  lonjr.  13.1S  < 
feet  high.  j 


lx)wcr  thiii-twijfiMi  w«'lr:  1'---'k'2.  I.    r».n«J. 


1 

Cor.  D. 

longl- 

tudinal. 
PlenuDe- 
ter.  centi- 

metcn. 

Q.BAlin 
formuls, 
In  cable 
feet  per 
second. 

Obeerved 

P.  fliwh. 

pleirime- 

tor,  centl- 

meten*. 

1 

t 

I 

1 

12.28 

14.12 

22.744  ' 

16.80 

19.42 

27.855  ! 

18.80 

25.36 

83. 175  1 

21.  «5 

82.24 

39.419  ' 

24.16 

87.86 

44.000 

1 

27.21 

46.18 

49.699 

80.16 

62.62 

55.213 

90.22 

62.77 

55.  V2fi 

S7.90 

78.46 

68.238 

>        44.22 

92.79 

80.56('i 

1        GO.00 

148.90 

105.0.S9 

74.22 

202.87 

130. '^ft-. 

81.  GO 

288.81 

142. 5.'i7 

If, 

in  feet. 


(».74r.L'  I 

l.UK.K.'-,  ' 

l.2<m  ' 
}.im  I 

1.0300 
1.8115 

i.sirts 

•1.  (M31 

3.  irrf-.() 

4.2717 

4.  «773 


I) 
J'-i  I) 


it 

i).  12:V, 

.  1  li»r. 
.  1731 
.  VJ'.rl 
.  2173 
.2:i>i7 

.  2r».s;i 

.  2-'»Hl 


-.)  I 


I 


.3010 
.XMo  ; 
.4(KI0 
.4.M2  I 
.473.'.  ' 


K 

lliiiikiii^ 
tiiid 
Mart.    ' 


6 

1.0(»41 
IJMIV, 
1JK»7:> 
l.Ur.KJ  ', 
1.0122  I 
1.0111  I 

i.(ur>«>  ' 
i.unki ' 
i.(»22:. , 
i.y2Nj 

l.lU'.Js 
LOTrt)!  ' 

i.o.')r>7  I 


//2 


O,  riibli'  . 
ft'C't  ]H-r 
scroiul, 

!    IKT  f«M»l 

I      iroT- 
I  r<'ctf«i). 


7/8 


I 


(I.  i; 


;in«» ' 


S7S7  ' 


i.it:w 

1.  lSli» 

2.iiir, 

2.  47H7 
2. 473«) 

3.  I2.'»l 

4. 4iy:^ 

9. 2M«;7 

iu.r.7.si> 


I 


2.  nttWt 
2.«.»l4:t  ' 

I.  .v<;s'» 

5. 72r»2 

r..s:{3:i  i 
7.y7rnj  ' 
7.H077  I 

ii.i.'>ir.  j 
ii.oiHJo  ; 

21.H'.KI2  , 

:V).5i>:«  ' 


9 

:i.  2iVi 
:i.3i7 
:t.  :«1 
:'..  27y 
\i.  2(U) 


3. 2:i»; 


H.21S 
3.234 
3.220 
3.  ]*J0 
3.312 
3.317 
3.333 


aRafter,  O.  W.,  On  the  flow  of  wator  owr  (luiiih:  Tnins.  Ain.s<K'.(;.  K.,  Vdl.  44.  p.  397. 
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If  it  is  borne  in  mind  that  the  influences  which  go  to  make  up  vari- 
ation in  the  weir  coefficient  are  more  potent  for  low  than  for  larger 
heads,  it  may  be  confidently  asserted  that  the  Franciy  formula  is  appli- 
cable within  2  per  cent  for  heads  as  great  as  5  feet,  and  by  inference  it 
is  probably  applicable  for  much  greater  heads  as  well. 


COMPARISON  OF  WEIR  FORMULAS. 

The  later  weir  formulas  all  give  results  agreeing,  for  the  range  of 
heads  covered,  within  the  limit  of  accuracy  of  ordinar}-  stream  meas- 
urements. Which  of  the  several  formulas  to  use  will  be  determined 
by  convenience  and  by  the  conditions  attending  the  measurements. 

The  Francis  formula  is  applicable  for  weirs  with  perfect  bottom 
contraction  and  for  any  head  above  0.50  foot. 

The  Hamilton  Smith,  Fteley  and  Stejirns,  and  Bazin  formulas  are 
more  accurate  for  very  slight  heads,  or  where  bottom  contraction  is 
imperfect,  this  element,  which  tends  to  increase  discharge,  being 
included  in  the  larger  velocity  of  approach  correction.  These  for- 
mulas are,  however,  based  on  experiments  none  of  which  exceeded  2 
feet  head,  and  they  have  not  been  extended. 

For  suppressed  weirs  in  rectangular  channels  having  conditions 
closely  duplicating  Bazin's  experiments,  his  formula  is  probably  most 
applicable.  The  head  should  preferably  be  measured  in  a  Bazin  pit, 
opening  at  the  bottom  of  the  channel,  16.4  feet  upstream  from  the 
weir.  In  a  suppressed  weir,  if  the  nappe  is  allowed  to  expand  later- 
ally after  leaving  the  weir,  the  computed  discharge  by  any  of  the  foi- 
mulas  should  be  increased  from  one-fourth  to  one-half  of  1  per  cent. 

Comparative  discharge  by  various  formulas  over  weirs  of  great  height  and  length;  no  end 

contractions  nor  velocitg  of  approach.  (^ 


Formula. 


Coc'ftloleiit  t\  for  heads  ranging  from 
0.20  to  4  feet. 


Per  cent  of  diw^harge  by  Francis 
formula  for  heads  ranging  from 
0.20  to  4  f€»et. 


0.20 


Castel 3.4872 

Boileau 3. 3455 

Weisbach 3.4025 

Francis 3. 33 


Fteley  and  Stearns !  3. 5004 

Bazin I  3. 642684 

Fteley-Steams-Francis!. . . .  |  3. 3800 

Hamilton  Smith 3.3972 

Smith  Francis '  3.29 

Parmley I  3. 478 

East  Indian  engineers ,  3. 488 


0.50 

3. 4872 
3. 3-155 


1.00 


3.33 
3. 3269 
3.406094 
3.3300 
3.3010 
3.29 
3.368 
8. 472 


3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 


4872 

3455 

313(i 

33 

317 

32669<> 

319 

281 

29 

334 

445 


4.00 

3. 4872 
3. 3455 


3.33 
3.3109 
3. 26783 
3. 31375 
3.284 
3.29 

3. 285 


0.20 

104.616 
100.365 
102. 075 
1(K).  00 
105. 012 
109. 281 
101.400 
101.916 
98.70 
10-1. 340 
104.640 


0.50 

104. 616 
100.365 

100.0 
99.807 

102. 183 
99.90 
99.(»3a 
98.70 

101.010 

104.16 


1.00 


104.616 
100. 365 
99.408 
100.0 
99. 51 
99.801 
99. 570 
98. 520 
98.70 
100. 020 
103.  :«> 


4.00 

1W.61«^ 
UJ0.:t(;~ 

100.0 
99. 32~ 
98. 113 — 
99.41 


«.«.  5C 


a  Computeil  by  H.  K.  Beebe,  C.  K. 


ooMPABisoir  or  wsib  fobmulas. 
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TbMt  lowing  comparcsthe  dMuxrge  per  foot  of  crest  for  gupprened  weirs  of  various 

Ungtiis^  heads^  and  velocities  of  approach.*^ 


Length  (X) 

Height  (P) 

He»d(D) 

Approxlnmto  Telodtj  of  a|»prMch  (r) . 


2 
1 

1.0 
1.90 


2 

•> 

1.0 
1.18 


Otftel 3.7822 

Boiiein 3.8d30 

Francia 3.6:i73 

Fteley  and  Steunfl 3.72<W 

Biiin : j  3.7840 

Fteley-Steanis-Fnuidfl 1  3.7297 

Hamilton  Smith !  3.9220 

Smtth-Fnuids 4.a'>81 

ftmnley 3.7924 

Average 


3.6127 
I  3.5484 
I  3.4218 
!  3.  4729 
I  3.  37(J6 

3.4752 
!  3.6392 
'  3.  7109 
'  3.53:^7 


I   2 
1.0 

1.16 

! 

I        ■ 

1  3.6217 

i  3. 4218 
I  3.47») 


I 


3. 3766  I 


!  3.4752 

I  3.4872 

'  3.4847 

I  3. 5337 


3.800       3.532    !  3.490 


10 
4 

1.0 
.68 

3.5308 
3. 4144 
3.  3632 
3.3669 
3,4002 
3.36W 
3. 3878 
3. 3876 
3. 3:i47 

3. 395 


10 
4 

4 
2.15 


30. 3037 
30.9046 
28.2983 
29.  7470 
29.  7555 
29.7000 

31. 573 


30.040 


a  Computed  by  H.  K.  Bevbi*.  C.  K. 
COMPARISON  OP  VARIOUS  VELOCITY   OF  APPROACH   CORUECTIONS. 

The  various  modes  of  correction  for  velocity  of  approuch  used  by 
^'fferent  investigators  can  be  rendered  iiearh^  identical  in  form,  vary- 
"^g",  however,  in  the  value  of  the  coefficient  ^r  adopted. 

^''^••iporerfw  coefficienis  of  correction  for  velocity  of  appronrh  for  thin-nhifd  tveirA  with  end 

contractiofiif  suppressed. 


Experimenter. 


^^'^ileau. 


^ey  «nd  Steama 
"twicifl 


Viiliu 

'  of  a 

ill  the  for- 

imil 

a  If 

^I)  ra 

I'- 
2j7 

(I  — 

l.S 

a  — 

1.56 

(t  = 

1.5 

I    Vnliu'fi  of  oi  In 
tlu>  forinuhi 

A'  — 1 -*-«••  I 


CO' 


"(t  --1 


5 


a=l.(>9  or  . 


3 


''0=0.2489 


<i> --=:().  55 


oEmeTHOii. 


^Huiikiiif^iinil  Hurt. 


The  above  values  were  all  derived  from  ex|)erinieiits  on  thin-edged 
Veirs.  Bazin's  experiments  covered  the  larger  range  of  velocities  and 
^ere  most  elaborate.  It  may  be  noted  that  the  correction  applied  by 
Bazin  is  two  and  two-tenths  times  that  of  Francis  for  a  given  velocity 
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of  approach.     Bazin's  correction  is,  in  effect,  an  increase  in  the  meas 
ured  head  of  1.69  times  the  velocity  head,  while  Francis  increases  th< 

2    /X 
measured  head  by  an  amount  o  V  75  ^*  tKan  the  velocity  head  accord 

ing  to  Emerson's  formula. 


'RaXio  of  the  varhus  corrections  for  vehcUiy  of  approach  for  suppressed  weirs. 


Bazin 

Fteley  and  Steams 
Hamilton  Smith  . . 
Francis 


Baxin. 

Fteley  and 
Stearns. 

1 

Hamilton   i 
Smith. 

1.000 
.887 
.789 
.454 

1.127 

1.000 

.887 

.511 

1.271 
1. 128  : 
1.000 

.576 

1 

Francis. 


2.2 
1.95 
1.73( 
1.00 


The  factors  in  the  above  table  are  not  strictly  accurate,  for  the  rea 
son  that  the  expressions  used  to  deduce  the  equivalents  from  the  dif 
ferent  formulas  are  in  some  cases  approximations.  They  sei^e  U 
illustrate  the  relative  magnitude  of  the  different  corrections  for  thin 
edged  weirs  without  end  contractions.  For  thin-edged  weirs  with  enc 
contraction,  Hamilton  Smith  uses  the  coefficient  a=lA  and  Fteley  anc 
Stearns  give  the  coefficient  flf=2.05. 

There  are  no  experiments  available  relative  to  the  value  of  th< 
velocity  correction  for  other  than  thin-edged  weirs.  It  is  necessary 
therefore,  to  utilize  the  values  above  given  for  weirs  of  irregular  sec 
tion.  It  will  be  seen  that  it  matters  little  in  what  manner  the  correc 
tion  for  velocity  of  approach  is  applied,  either  by  directly  increasing 
the  observed  head,  as  in  the  formulas  of  Hamilton  Smith  and  Ftelei 
and  Stearns,  or  by  including  the  correction  in  the  weir  coefficient,  ai 
is  done  by  Bazin,  or  by  utilizing  a  special  formula  to  derive  the  cor 
rected  head,  after  the  manner  of  James  B.  Francis.  The  three  method 
can  be  rendered  equivalent  in  their  effect. 

The  important  point  is  that  the  corrected  result  must  be  the  same  a 
that  given  by  the  author  of  the  formula  which  is  used  to  calculate  t\n 
discharge.  As  to  the  relative  value  of  the  different  modes  of  apply 
ing  the  correction,  it  may  be  said  of  that  of  Francis,  that  in  its  origina 
form  it  is  cumbersome,  but  it  renders  the  correction  independent  o 
dimensions  of  the  leading  channel,  as  do  also  the  formulas  for  correc 
tion  used  by  Hamilton  Smith,  and  Fteley  and  Stearns.  Inasmuch  a 
the  velocity  head  is  a  function  of  the  discharge,  successive  approxima 
tions  are  necessary  to  obtain  the  final  corrected  head  b}^  any  one  o 
these  three  formulas. 

By  using  the  Hunking  and  Hart  formula  the  correction  for  th< 
Francis  weir  formula  becomes  fairly  simple,  as  it  does  not  require  th< 
deterwinatioD  of  the  mean  velocity  of  approach  by  sviccessive  approxi 
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matioDS,  bat  to  apply  this  formula  it  is  necessary  to  know  the  dimen- 
ooBS  of  the  leading  channel  and  of  the  weir  section.  The  approxima- 
tion  given  by  Emerson  is  also  much  simpler  than  the  original  Francis 
formula. 

Bazin's  method  of  including  the  velocity  correction  in  the  coefficient 
makes  the  weir  coefficients  obtained  by  the  experiments  comparable 
one  with  another  only  when  both  the  head  and  velocity  of  approach 
are  the  same  in  both  cases.^  His  correction  also  involves  the  dimcn* 
sions  of  the  leading  channel  as  factors.  Obviously,  in  the  case  of 
many  broad-crested  weirs  utilized  for  measuring  flow,  the  dimensions 
of  the  leading  channel  can  not  be  ascertained  accurately  and  there  is 
great  variation  of  velocity'  in  different  portions  of  the  section  of  ap- 
proach. It  becomes  necessary  that  the  correction  should  be  in  such  a 
form  that  it  is  a  function  of  the  veloi^ty  and  not  of  the  channel 
dimensions. 

It  is  to  be  noticed  that  where  an  attempt  bus  liecn  made  in  the 
weir  experiments  to  eliminate  velocity  of  approtu*h  effect  from  the 
ooeflScient  the  velocity  has  been  nearly  equalized  by  screens  and  has 
been  determined  by  successive  approximations.  It  is  suggested  that 
where  the  velocities  vary  widely  they  l)e  determined  by  current 
meter  in  several  subdivisions  of  the  section,  the  approximate  integral 
kinetic  energy  estimated,  and  a  value  of  ot  .selected  depending  on  the 

.   atio  of  -TT  so  obtained,  where  h  is  the  velocity  head  corresix)nding  to 

the  mean  velocity  and  h'  is  the  velocity  head  which  would  result  if  the 

^taal  velocities  were  equalized.     Inasmuch  as  the  surface  velocity 

"dually  exceeds  the  mean  velocity  in  the  channel  of  approach  in  about 

^e  same  ratio  that  //  exceeds  A,  the  suggestion  is  nuide  by  Hamilton 

'^Ulith*  that  where  the  velocity  of  approach  is  unavoidably  variable, 

®^  the  boundaries  of  the  current  are  uncertain,  the  surface  velocity  /•« 

'^  measured  by  floats  and  applied  directly  in  the  determination  of  the 

^Viantity  A. 

The  variations  in- discharge  over  a  thin-edged  weir,  by  the  different 

*^rmulas,  are  often  less  than  the  difference  in  the  coi-rection  for  velocity 

^^  approach  would  indicate.    In  the  fornmla  of  Fteley  and  Stearns,  as 

J^^^mpared  with  Francis,  for  example,  the  hirger  velocity  correction  is 

part  compensated  by  a  smaller  weir  coefficient,  and  the  same  is  true 

the  formulas  of  Hamilton  Smith  and  Bazin  for  cases  where  the  heiid 

large. 

•Bee  ipeeiAl  diwoMion  of  the  point,  p.  C3.  6 smith,  Hamilton,  Hydraulics,  p.  84. 
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END  CONTRACTIONS— INCOMPLETE  CONTRACTION. 

The  formula  for  end  contractions  deduced  by  James  B.  Fran 
very  generally  used.     The  correction  is  made  to  the  length  of 
the  result  obtained  being  the  length  of  a  suppressed  weir  tha 
give  the  same  discharge. 

L=L'-hNH 

J  =?A  coefficient,  the  value  of  which,  deduced  by  Fran 

J=0.1. 
Z'= Actual  length  of  weir  crest. 
L  =  Length  of  equivalent  suppressed  weir  crest. 
ir=  Number  of  end  contractions. 
^=  Effective  head,  feet. 

The  experiments  of  Fteley  and  Stearns,**  while  somewhat  discoi 
indicate  an  average  value  of  h  for  heads  from  0.3  to  1  foot,  of 
0.1.     The  value  of  h  apparently  decreases  as  the  head  increase 
also  decreases  if  the  end  cx)ntraction  piece  is  so  near  the  side  c 
channel  as  to  render  the  contraction  incomplete. 

Hamilton  Smith  shows  that  side  contractions  and  bottom  or 
contraction  are  mutually  related,  and  that  the  side  width  of  the 
nel  of  approach  should  be  at  least  twice  the  least  dimension  c 
weir,  whether  Zor  H.  Usually  L  is  much  greater  than  11^  an< 
side  width  may  be  made  at  least  as  great  as  2/7".  The  specificati 
Fi-ancis  is,  side  width  ^/Z  The  depth  {D)  of  the  leading  ch 
should  be  at  least  2Zr. 

Smith's  rule  indicates  that  to  provide  complete  contraction  th< 
of  leading  section  A  must  bear  a  relation  to  the  area  of  weir  seci 
depending  upon  the  relative  head  and  length  of  crest. 

For  two  weirs  of  equal  section  a  the  necessary  channel-section 

are  as  follows: 

Z'  =  12         /Z=l         r/  =  12         .1=   48 

Z'=  4         /Z=3        ^  =  12         .1  =  144 

Hamilton  Smith  prefers  to  use  separate  coefficients  for  suppi 
weirs  from  those  for  contracted  weirs,  the  relation  between  the  < 
cients  being  expressed  by  the  fornmla 


C^=0.(\-^2^ 


Q,=Coefficient  for  partially  suppressed  weir,  as  with  complete 
pression  on  sides  and  full  contraction  at  bottom. 

a  Fteley  and  Steams,  Experiments  on  the  flow  of  water,  etc.:  Trans.  Am.  Soc.  C.  E.,  vol 
108-113. 
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C=CoefBoient  for  completely  contracted  weir. 

J=Least  dimension  of  weir,  whether  L  or  //. 

i?=  Wetted  perimeter  of  weir=Z+2//'. 

r=Distaace  from  any  side  of  weir  to  the  respective  side  of  channel, 

where  there  is  partial  suppression. 
5  =Length  of  sides  on  which  there  is  partial  suppression. 

Smith's  values  of  contraction  coefficient  z  in  fonnula  31  are 

YIX  z 

3  O.IMX) 

2  .005 

1  .025 

i  .06 

0  .16 

The  ratio  IT  X approximately  mea.sures  the  amount  of  contnuttion." 
Bazin  does  not  give  a  fornuila  for  weirs  with  end  contractions.    The 

BiziQ  formula  may  be  applied  to  weirs  in  which  the  hoij^ht  of  weir  ij^. 

HO  small  that  the  bottom  contrntrtion   is  partially  suppressed.     The 

Baxin  coefficient  then  includes: 

1.  Effect  of  contraction  from  surface  curve. 

2.  Effect  of  crest  c<mtractioti  and  its  nioditicution  by  both  velocity 
of  approach  and  by  partial  suppression,  if  any. 

3.  Effect  of  velocity  of  approach  proper. 

^«  Effect  of  distribution  of  velo<'iti(»s  in  channel  of  approach. 
^.  LoHS  of  head  from  friction  and  eddies. 

As  the  Bazin  weirs  were  very  low,  and  tlu^se  factors  ^o  to  increase 
"^6  correction   nec*essary,   it  will   be  s(»en  that   the   relatively  larjre 
Velocity  of  approach  correction  required  by  Bazin's  fornuila  may  be 
'^dily  accounted  for. 

iTie  experiments  of  Flinn  and  Dyer  on  the  (■ipi>oletti  weir  (sec 
P-  48)  indicate  that  the  effect  of  end  contraction  may  Im»  somewhat 
Sweater  than  that  indicated  by  the  Francis  formula.  Any  experiments 
^^  which  similar  volumes  of  water  have  been  successively  pass(»d  over 
^eirs  with  and  without  end  contractions  may  be  utilized  to  determine 
**ie  effect  of  such  contractions. 

It  may  be  added  that  a  more  elalM^nite  study  of  end  contractions  is 
^*i«irable.  It  is  to  be  borne  in  mind,  however,  that  to  secure  greater 
^<5curacy  in  this  regard  a  more  complicated  or  varia}>le  correction  than 
*Qatof  Francis  must  probably  be  used,  and  the  result  will  ])e  to  ^i^reatly 
Increase  the  labor  of  weir  computations  in  the  interest  of  what  is 
^i^oally  a  comparatively  small  matter,  the  better  remedy  l)einj;f  prob- 
'•bly  the  use  of  weirs  with  end  contnictions  suppressed,  wherever 
pxucticable. 


afinUfh,  Hamilton,  Hydruollos,  pp.  Il^r23.  Sinith'N  (Titiral  (lis('UR.*don  at  this  Hubject  will  hv 
^^'^'Qd  of  Talua  In  calculatliig  disclmrge  fur  wuIth  with  purtiiilly  suppruiued  contraction  cither  at  bides 
o*"  bottom. 
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COimPOUND  WEIR. 

A  weir  with  a  low-water  notch  depressed  below  the  general  crest 
level  may  sometimes  be  used  to  advantage  in  gaging  small,  variable 
streams.  The  discharge  over  such  a  weir,  constructed  with  end  con- 
tractions on  both  sections,  can  be  calculated  as  for  two  separate  weirs, 
the  lower  short  section  having  end  contractions  for  all  heads.  The 
flow  over  the  two  upper  sections  is  computed  as  for  a  suppressed  weii*. 

Such  a  weir  has  been  used  for  the  determination  of  the  low-water 
flow  of  very  small  streams,  for  which  purpose  it  is  well  adapted,  the 
entire  stream  when  at  low  stages  flowing  in  the  central  notch,  in  a 
stream  relatively  deep  and  narrow. 

The  measurement  of  very  thin  sheets  of  water  on  a  broad  weir  is 
subject  to  peculiar  difficulties,  including  uncertainty  of  coefficient, 
adhesion  of  nappe  to  weir  face,  dispersion  by  winds,  and  a  large  per- 
centage error  in  the  results  if  there  is  a  small  error  in  measuring  the 
head. 

TRIANGULAR  WEIR. 
GENERAL  FORMULA. 

Referring  to  fig.  4,  we  may  write 

l\  H—y\\L\H, 


Fig.  4.— Triangular  weir. 

Substituting,  in  equation  (4), 

^  ""Wy  ^^  dy 

^-L^^n^    .    .    . 


Thomson's  experiments. 

The  mean  coefficient  of  contraction  for  a  tAiin-edged  triangular  wei  r 
deduced  experimentally  by  Prof.  James  Thomson,  of  Belfast,  is  M-  - 
0.617,*  the  formula  being 

Q=^ML  ^g  H^ ^\.Z^LH^    .....    (4^3) 

a  British  Association  Report,  1868  (original  not  consulted).    Merriman  gives  the  mean  yalneof  ^ 

tor  heads  between  0.2  and  0.8  foot  aa  0.592. 
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For  a  right-angled  notch, 

Z=2Zrand  ^=2.64/^* (U) 

'•Cl-  I 

The  length  of  the  contracting  edges  in  a  triangular  notch  being  pro- 
portional to  the  depth,  it  is  tx^lieved  that  the  coefti<*ient  of  discharge 
^       is^mewhat  more  constant  than  for  a  rcc^taiigiilar  weir/' 

TRAPEZOIDAL    WEIR. 

.  The  discharge  in  this  case  may  be  determined  directly  from  the 
integral  formula  (4)  as  for  a  triangular  weir,  by  integrating  between 
the  limits  AD  and  C£,  iig.  5.     It  may  also  l>e  derived  as  follows: 

-fr-|-— ;r ^ 

i'    !  <r\  ! 

V        t 

\ ■_  ^ 

Fio.  6.— Trapezoidal  ^'uir. 

3=slope  of  one  side  to  the  vertical. 

Jy-» 

Bj  integration, 

e=|V2J^Z//^+^^.-V2r///^    .:....    (45) 

Jn  which  coefficients  of  contniction  for  the  horizontal  crest  and  for 
^  end  slopes  must  be  introduced. 

THE  CIPl'OLETTI   Tli»\l»EZOII)AL    WKIR. 

The  discharge  over  a  trapezoidal  without  contniction  would  1m>  the 

*"^of  that  for  a  rectangular  weir  luldcd  to  that  for  two  trian*ifular 

^^^irs  forming  the  ends.     From  the  experiments  of  ,hunes  B.  Francis'' 

'^appears  that  each  end  contraction  reduces  the  eilectivi*  length  of  the 

^^irO.lfll     The  contraction  decreases  the  dischartje  l)v  th(»  amount 

If  the  ends  of  the  weir,  instead  of  beinir  vertical,  are  inclined  out- 
^Urd  in  such  manner  that  the  discharge  through  the  added  area  coun- 
^t*balanceij  the  decrease  from  tlu^  end  contraction,  then  tlu»  effective 

**  The  coefflcient  2.64  Is  the  sanu'  us  that  (Ifluci'd  for  liroud  cn-st  \vt>ir>  with  ^4tllbl^  imppr.    A  tnbU-  of 
*^iie«  of  2.64£f"  is  given  on  \m^v  177.  v^hich  may  bt.'  tippliod  in  cHlciilutiiiK  ll<*w  ovrrtriHiiKularwoirs. 
^  LoweJJ  HydrmaUe  Experiments. 

OR  200—07 1 
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length  of  tho  weir  will  remain  constant  a.s  the  head  increases,  the  sam- 
as  in  a  suppressed  weir.  The  discharge  through  the  end  triangle  AB( 
will  be,  from  equation  (42), 

Where  2  is  the  width  or  base  of  the  end  triangle.  Equating  th 
two  expressions  for  Q,  and  solving  for  2,  we  find,  assuming  3/ to  hav 
the  same  value  in  \yoth  cases, 

2=lll (4^ 

This  condition  defines  the  (^lippoletti  weir.« 

CIPPOLETn'S   IX^RMULA. 

Cippoletti  derived  his  formula  from  a  discussion  of  the  experiment 
of  James  B.  Francis,  selecting  a  coefficient  1  per  cent  greater,  makin 

^=1  X 0.629  Z//V^f///=3.8t>7Z//*    ....     (4: 

L  is  the  length  of  the  crest^or  base  of  the  trapezoid. 

Flinii  and  Dyer''  experimented  at  the  testing  flume  of  the  Ilolyol- 
Water  Power  Company  by  passing  the  same  vohime  of  water  succe- 
sively  over  a  trapezoidal  experimental  weir  and  over  the  gaging  wo- 
of the  turbine  testing  flume  19.7  feet  downstream.     The  latter,  it 
stated,  complied  in  form  with  Francis's  specifications. 

The  depths  wei*e  observed  by  hook  gage;  eleven  readings,  as  a  rul 
being  taken  and  their  arithmetical  mean  used  for  the  determination  « 
a  head.     The  thirty-two  series  of  valid  experiment^  range  from  0 
foot  depth  on  a  weir  with  sill  length  of  3  feet  to  a  head  of  1.25  feetc 
a  sill  9  feet  long. 

The  discharge  over  the  standard  weir  was  calculated  by  the  formula 
of  J.  B.  Francis  and  of  Hamilton  Smith.  The  correction  for  velocii 
of  approach  at  the  experimental  weir  "was  made  by  the  formula  ■ 
Hamilton  Smith,  for  use  with  contracted  rectangular  weirs, 

//=/>+ 1.4//. 

Flinn  and  Over's  coefficients  are  as  follows: 

Mean  of  32  ex|)eriments,  (!— 3.283 

Mean  after  rejecting  5  diminished  weights,  ^^=3.801 

In  genei*al,  the  coefficient  diminished  as  the  head  increased,  suggest 
ing  that  the  end  inclination  should  slightly  exceed    //  in  the  Cippolet 

weir,  to  provide  complete  compensation,  and  that  the  end  contractio 

«  First  descrlbtHi  by  Ccnare  Cippoletti  in  ('anal  Villoresi,  MimIuIo  jmt  Ik  DIsponsa  delle  Acque,  18-: 
f* Flinn,  A.  I).,  and  Dyer,  C.  W.  D.,  The  C\p;)0\el\\  \ia\HiziiM«L\  vivi\\\  Ttclu^,  Kxa..?ft<»..G.  R.,  vol.  - 
J894,  pp.  9-33. 
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eoefficient  in  the  trapezoidal  weir  may  be  greater  than  0. 1  //,  as  used 

br  Francis. 

• 

The  question  is  complicated  by  velocity  of  approach.  For  exaiiipio, 
had  the  Francis  velocity-correction  formula  been  used  by  Flinn  and 
Dyer,  their  values  of  C^  would  have  been  larger.  As  a  tentative  con- 
dosion  it  is  probable  that  the  application  of  either  the  Francis  for- 
mula with  his  velocity-head  correction  or  the  Flinn  and  Dyer  (coefficient 
with  the  Smith  velocity  correction  will,  when  applied  to  a  (:i]){)oletti 
weir,  give  results  as  accurate  as  the  precision  of  the  coefficienti^  will 
justify. 

BEQUIR£irENT8  AND  ACCUKACV  OF  WKIK  GAGINGS. 
PRECAUTIONS  FOR  STANDARD  WEIR  GAGING. 

Certain  specifications  were  laid  down  by  flames  H.  Francis  as  guides 
in  cues  where  the  utmost  precision  is  desired  in  weir  measun.'nionts/* 
The  limits  of  applicability  of  the  weir  have  been  greatly  extended 
since  1852,  and  some  of  the  uncertainties  as  to  the  etfeitt  of  various 
modifications  of  weir  construction  have  l>een  removed. 

In  general,  for  standard  thin-edg<Kl  weirs- 

1.  The  upstream  crest  edge  should  l)e  sharp  and  siti(H)tli. 

2.  The  overflowing  sheet  should  touch  only  the  upstnMini  crest 
corner. 

3.  The  nappe  should  be  perfec^tly  tuM*ated. 

4.  The  upstream  face  of  the  weir  should  })e  vertical. 
S*  The  crest  should  be  level  from  end  to  tMid. 

6.  The  measurements  of  head  should  show  the  true  tictual  elevation 
<rf  water  surface  above  the  level  of  the  weir  crest. 

7.  The  depth  of  leading  channel  should  be  sutticieiit  to  provide  com- 
plete crest  contractions,  and,  if  tliey  are  not  suppress(»d,  the  width  of 
ciuinnel  should  be  sufiScient  to  provide  complete  end  contnu'tions. 

8.  A  weir  discharging  from  a  quiet  ]K>nd  is  to  be  preferred.  If  this 
'^  Qot  available,  the  velocity  of  a])proach  in  thr  heading  channd  should 
^  rendered  as  uniform  as  possible  and  correction  made  therefor  ])y 
^l^e  method  employed  by  the  experimenter  in  deriving  the  formula. 

In  order  to  fulfill  these  requirements,  certain  secondary  conditions 
'^^  necessary.  The  depth  on  the  weir  should  l)e  measured  at  a  i>oint 
'jir  enough  upstream  from  the  crest  t^)  be  unattected  l)y  the  .>urface 
curvature,  caused  by  the  discharge. 

aFtincifl,  J.  B.,  Ix>wen  Uy«lniuli(r  KxiKTimcMit-s  pp.  lH3-i:jr». 
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The  distance  upstream  to  the  point  of  measuring  the  head  has  ben] 
as  follows: 

Diiftance  upstream  from  vmr  to  gage  tinted  fnj  various  erpfrimenitrn. 


Experimenter. 


Date. 


Di«tasee 
upslreiB,!! 
feet 


Poncelet  and  Lesbros j  1828 

Lesbrofi |  18»4 

Francis \  1852 

Hamilton  Smith,  jr '  1874-1876 

Fteley  and  Steams 1878 

Bazin 1886 


T.eii 
ie.« 


Six  feet  upstream  from  crest  is  a  distance  frequently  used,  but  this 
may  be  insufficient  for  suppressed  weirs,  and  also  for  those  having 
irregular  cross  sections  or  upstream  slopes.  Boileau  considered  the 
origin  of  the  surface  curvature  to  be  at  a  distance  from  the  weir  eqwi 
to  about  2.5  times  the  height  of  crest  above  the  bottom  of  the  channel 
of  approach,  indicating  that  for  a  suppressed  weir  the  head  should 
be  measured  at  least  this  distance  from  the  crest.^  For  a  weir  dis- 
charging from  a  still  pond  the  head  can  be  measured  at  any  consider- 
able distance  from  the  weir.  Hariiilton  Smith*  states  that,  for  weire 
with  full  contraction,  //can  be  measured  at  any  convenient  point  from 
4  feet  to  10  feet  from  the  crest. 

The  head  ma>'  be  measured  directly  by  a  graduated  scale  or  hook 
gage,  or  l>v  means  of  a  piezometer  tube  having  it«  orifice  flush  with 
the  side  wall  of  the  leading  channel,  and  at  right  angles  to  the  direc- 
tion of  flow  of  the  water. 

The  depth  of  the  leading  channel  in  Francis's  experiments^  was  ■!.») 
feet  below  crest,  and  Francis  lays  down  the  rule  that  the  depth  of  the 
leading  canal  should  be  at  least  three  times  the  head  on  the  weir. 
Hamilton  Smith  fixes  the  minimum  depth  of  the  leading  channel  below 
the  crest  at  2//. 

Fteley  and  Stearns^  state  that  the  depth  of  the  leading  channel 
below  weir  crest  should  be  at  least  0.5  foot,  in  order  that  correc*tiun 
for  velocity  of  approach  may  be  reliabh^  made  for  depths  occurring  in 
their  measurements,  and  that  a  greater  depth  of  leading  channel  is  to 
be  preferred. 

To  provide  complete  end  contractions,  Francis  states  that  the  die^- 
tance  from  the  side  of  the  channel  of  approach  to  the  end  of  the  weir 
overflow  should  be  at  least  equal  to  the  depth  on  the  weir.     Hamilton 

a  Fteley  and  Steams,  Experimenta  on  \i\e  ^ov?  ol  >N%\«t,  <iVi.\  lt»sv&.  kxa..9*>c.  c  E.,  vol.  12,  p.  47. 
bSmith,  Hamilton,  Hydraulics,  pp.  12»-v^l. 
<^Ibld.,  pp  112-114. 
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Sniith  considers  that  the  distance  from  the  end  of  the  weir  to  the  side 
of  the  channel  should  heat  leiu^t  2/^,  and  tliiit  the  depth  of  chiinnel 
beloir  crest,  also  the  side  distance,  Khoiild  in  no  n^e  be  less  than  1 
foDt.  Francis  further  specifics  that  the  lengtli  of  weir  crest  ishould 
brat  least  three  times  the  depth  of  overflow.  The  nappe  should  not 
)» allowed  to  expand  laterally  inmiediately  Ih>Iow  a  suppn'ssed  weir, 
hi  order  that  the  nappe  may  lie  pttrfe^^tly  iierated.  Fniiicis  considers 
Ait  the  fall  below  crest  level  on  the  downstn-am  side  should  he  not 
1m8  than  \Il,  increasing  for  very  lonfj  weirs  or  in  oast's  where  the 
downstream  channel  is  sliallow.  lie  found,  however,  no  perccptrblo 
difference  in  the  discharge  fora  bead  of  ii.>(r>  fiK>t,  whether  the  water 
(0  tbe  downsti-eam  side  was  LOA  feet  or  nji^M  foot  below  cit'st  level. 
Fteley  and  Stearns  and  Hamilt^Mi  Smith  ajrree  that,  if  the  water  is 


''eep  below,  it  may  rise  to  crest  I  \(l  (  Mi  tieaui  side  of  weir 
*«hout  sensible  error,  and  Fteley  and  Meitrns  add  that  a  weir  may  lie 
"ubmerged  to  a  depth  of  l"i  jwr  cent  of  the  head  without  an  error 
^tceeding  1  per  cent. 

The  thickness  of  crest  lip  is  iiimialcrial  so  lonj;  as  the  ed^e  is  sharp 
^d  square  and  the  nap)K-  cuts  free  nnil  is  freely  lUMnled.  The  hitter 
Conditions  require,  however,  that  the  civst  shiill  be  thin,  especially 
frhere  the  head  is  slight. 

P\g.  6  sbovs  cross  swtions  of  the  erest  of  the  weir  used  by  .Tames  li. 
f'rancis  at  the  Lower  Merrinnu-  Uit^ks  at  Lowell,  tn  1iS.'>:i,  in  deriving 
hia  formula.  The  erest  foiisisted  of  a  aist-iron  jiliite  VH  inches  wide 
tod  3  iacb  thicks  planed  true  and  smooth  ou  a\\  s,utW-c>..    W.*  ■*3;\\\fc\ 
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edge  was  chamfered  on  the  downstream  side  at  an  angle  of  45^  to 
thickness  of  0.25  inch  at  the  edge.  As  shown,  the  nappe  ci 
clear  from  the  top  of  the  crest  in  an  unbroken  sheet.  The  lowe 
head  used  by  Francis  was  over  0.5  foot.  For  very  low  heads  the  ere 
lip  should  be  thinner.  A  wooden  crest  tends,  by  capillary  attractioi 
to  cause  the  nappe  to  adhere  to  the  flat  top  surface  under  low  head 
A  wooden  crest  is  cheap,  easily  adjusted,  and  convenient  for  temp 
rary  use,  but  it  will,  in  time,  tend  to  become  somewhat  rounde< 
reducing  the  vertical  contraction  of  the  nappe. 

A  cast-iron  crest  will  usually  have  to  be  made  to  order.  A  lar^ 
steel  angle  bar  may  often  be  obtained  from  stock  sizes  of  the  rollin 
mills  more  cheaply.  Such  a  bar,  with  legs,  say  3  and  6  inchej 
respectively,  with  the  6-inch  flat  face  planed  and  its  edge  trued,  wi 
form  a  rigid  and  permanent  crest.  The  3-inch  leg  may  be  bolted  t 
the  top  of  the  timbers  forming  the  body  of  the  weir. 

It  may  be  added  that  approximate  corrections  for  rounding  c 
upstream  corner  of  the  crest,  inclination  of  the  weir  upstream  c 
downstream,  or  incomplete  contractions  can  be  made  from  data  no 
available.  In  constructing  gaging  weirs  preference,  however,  shoul 
be  given  to  those  forms  which  render  the  determination  of  the  di 
charge  the  most  simple,  and  the  extent  to  which  the  preceding  spec 
tications  may  be  departed  from  judiciously  will  depend  upon  the  ex: 
gencies  of  the  case  and  the  purposes  for  which  the  results  are  desirei 

PLANK  AND  BEAM  WEIRS  OF  SENSIBLE  CREST  WIDTH. 

Experiments  on  weirs  with  crest  boards  1,  2,  or  4  inches  in  thicknes 
were  made  by  Blackwell,  Fteley  and  Stearns,  and  Bazin.  The  resuli 
show  that  for  depths  exceeding  1.5  to  2  times  the  crest  width  th 
nappe  will  break  free,  and  if  properly  aei'ated  the  coefficient  will  the 
be  identical  with  that  for  a  thin-edged  weir. 

When  the  nappe  adheres  to  the  crest  the  coefficients  are  very  unce: 
tain  for  such  weirs,  adhesion  of  nappe  to  downstream  face  of  cre^ 
and  modified  aeration  entering  to  give  divergent  values. 

The  precise  stage  at  which  the  change  from  an  adhering  to  a  f re 
nappe  or  the  reverse  occurs  is  not  constant,  but  varies  with  velocity  c 
approach  and  with  i-ate  of  change  of  the  head  as  the  changing  point  i 
approached,  being  different  for  a  sudden  and  for  a  gradual  change,  an 
also  when  the  point  of  change  is  approached  by  an  increasing  as  con 
pared  with  a  decreasing  head. 

REDUCTION  OF  THE  MEAN  OF  SEVERAL  OBSERVATIONS  OF  HEAI 

In  measuring  a  constant  volume  of  water,  several  observations  c 
the   head  on  the   weir  are  desinible,    the   a(*curacy   of  the   resul* 
according  to  the  theory  of  least  8c\u«LYea,  beiu^  proportional  to  tt 
square  root  of  the  number  oi  obsexvaWoti^. 
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In  weir  experiments  it  is  often  impossible  to  maintain  a  i3orfootly 
uiiforni  head  or  regimen.  If  tlie  variations  arc  minute  the  nrithmct- 
inl  mean  may  be  used  direetly.  If  the  variations  are  of  wider  mn^e, 
or  if  the  utmost  precision  Is  i*equired,  the  following  correction 
ionnala  of  Francis  may  be  applied: '' 

Let  />„  />„  />3,  etc.,  D^  represent  the  sevenil  successive  ol>served 

heads. 
Let  /j,  <„  ^,  etc.,  t^  represent  the  corresponding^  intervals  of  time 

between  the  several  observations. 
Let  7* represent  their  sum,  or  the  total  time  interval. 
^=the  total  volume  of  water  flowing  over  the  weir  in  the  time  7! 
Z)=themean  depth  on  the  weir  that  would  discharge  tlu^  (|uantity 

Q  in  the  time  T, 
Z=the  length  of  weir  crest, 
(^-the  weir  coefficient. 

We  liave,  very  nearly, 

Q=il  6'ZA*+-'^^'  rZ/>J+^'^+^»  6'Z/>;^+otc.  +  ^*  cld} 

Also, 

Q^TCLD^. 

I^uating,  eliminating  the  connnon  factor  ( 'Z,  and  solvinjr  for  />,  W(» 
iave 

/>=  [j^Q^  n}+^-^^^^D}V''^/^I)}  )| '      (4S) 

^FPBCT  OF  ERROR  IN  DETERMINING  THE  HEAD  ON  WEIRS.'' 

Consider  the  formula 
^differentiating,  wo  have 

The  error  of  any  gaging  when  ir-{-flIf\>  taken  us  the  head  instead 
"^f  the  true  head  //heing  Used  will  he  fJQ.  and  the  ratio  of  this  ^jiian- 
''ity  to  the  true  discharge  Q  will  ho 

This  formula  will  give  nearly  the  correct  valu<»  of  the  error  if  the 
ticrement  dH  approaches  an  infinitesimal. 

a  Francis  J*  B.,  Ix>welJ  llyilnmVw  KxjH>riiiicnts,  p.  113. 

*Rm/ter,  O.  IF..  On  the  flow  of  waWr  ovtr  «lanis:  Trans.  \ii\.  S*h-.  C.  V..,  wA.  \\,  v.<*<.\  v\\v.V*.\vix<i 
yren  bmaeA  on  dJacumion  by  U'liJttT  0.  I'urmlcy. 
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In  the  following  table  is  shown  the  effect  of  errors  of  on< 
sandth,  five  thousandths,  one  hundredth,  and  five  hundredth 
respectively,  for  various  heads.  This  clearly  ilhistrates  b< 
necessity  of  proper  care  and  the  folly  of  ultra  precision  in  niei 
the  relatively  large  values  of  II  with  which  we  are  mainly  con< 
The  curves  of  error  on  PL  II  are  equilateml  hyperbolas,  whic 
been  reduced  to  straight  lines  by  plotting  on  logarithmic  scale:; 

Percentage  error  in  discharge  resulting  from  txirioun  errors  in  the  meajttired  head 


Error  in  measurer!  head,  in  feet. 


0.01 


Head,  in 
feet. 

0.001 
Per  cent. 

0.005'     ^ 

Per  ct  nt.     ' 

0.1 

1.5 

7.5 

.5 

.3 

1.5 

1.0 

.15 

.75 

5.0 

.03 

.15 

10.0 

.015 

.075 

0.05 


tr  cent. 

Pfr  end. 

15 

3 

15 

1.5 

7.5 

.3 

1.5 

.15 

.75 

An  error  of  a  half-tenth  foot  under  5  feet  head  causes  th 
error  in  the  result  as  an  error  of  one-half  hundredth  foot  with 
of  one-half  foot. 

In  weir  experiments  it  is  important  to  know  the  effect  of  ai 
in  head  ZTon  the  resultant  coeflBcient  of  discharge  C,  The  err 
is  evidently  equivalent  to  the  error  in  Q  found  above,  wher 
constant. 

ERROR  OF  THE  MEAN  WHERE  THE  HEAD  VARIES. 

In  determining  the  volume  of  flow  over  dams  where  gaging  : 
are  kept,  the  method  usually  pursued  has  been  to  have  reading 
twice  daily,  as  at  morning  and  evening,  showing  the  depth  i 
over  the  crest  of  the  dam.  The  average  of  the  two  readings  f- 
day  has  been  found  and  the  volume  of  flow  corresponding 
average  head  has  been  taken  as  the  mean  rate  of  flow  over  tl 
for  the  day. 

It  is  evident,  however,  that  rs  the  discharge  varies  more 
than  the  head  (usuall}'  considered  to  be  proportional  to  the  three 
power-  of  the  head),  the  volume  of  discharge  obtained  as 
described  will  be  somewhat  less  than  the  amount  which  actuallv 
over  the  dam.  The  following  analysis  has  been  made  to  sh 
magnitude  of  the  error  introduced  by  using  the  above  method. 

Assuming  that  the  initial  depth  on  th(»  crest  of  the  dam  is  ze 
increases  at  a  uniform  rate  to  /^  at  the  end  of  a  time  interval 
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mean  head  deduced  from  observations  at  the  be^nning  and  end  of  the 
period  would  be  i  H„  the  head  at  any  time  t  would  be 

where/  is  a  constant. 

We  may  write  the  usual  formula  for  weir  discbarge  Q=CLir^\ 
then,  if  the  head  varies  from  zero  to  //„  the  total  volunie  of  flow  in 
the  time  Twill  be 

XT  rr 

Qdt^CLji    \    thJiJ^^ilLf^ T^    .    .    .    (50) 

The  total  discharge  corresponding  to  the  avenige  lu^id     //I  is 

Q„=CL(^^^'^  r=CLQfyT^    ....    (51) 
The  ratio  of  the  discharge  in 

VolumeJ)y  average  bond  _^,v^\  -  >'=,o,^s4o        (52) 
Actual  volume  Qt,         2 

5 

ofjTrue  discharge  =1.13  X  discharge  by  avenigc  hejid. 

This  percentage  of  error  is  the  same  whatm-er  may  l)e  the  maximum 
j>^  (7/i),  and  whether  the  stream  is  rising  or  fulling,  provided  the 
initial  head  is  zero.  If  there  is  an  initial  depth  //j  flowing  over  the 
^^  the  error  from  computing  the  discharge  by  the  mean  hejid  will 
decrease  as  the  ratio  U^II^  increases. 

In  case  the  head  increases  uniformly,  and  the  total  discharge  Q^  is 
tekenfrom  the  average  of  the  initial  and  terminal  discharges,  and  if 

then  _^_    ^.iC'Zi/rj^xr^^,^^ 

true  Q      \  fjjj^  \  ''fl 

**  the  discharge  increases  at  a  uniform  rat4»,  tluMi  tlie  tnic  mean  dis- 
charge will  be,  pf  course, 

2 

^Oditions  similar  to  those  al)ove  discussed  occur  at  milldams  during 
*^e  season  of  low  water,  when  the  pond  is  allowed  to  fill  up  at  night 
**^d  the  water  is  drawn  down  to  crest  level  or  l)elow  during  the  day 
^*^en  the  mills  are  running.     In  some  caaos  t\vG  \\\^on\  Vo  \Xvv>,  ^yAl  Sa 
^^Hrly  uniform  and  the  bead  and  dischavgc  \ucY^»afc  viV  \!v.  CC\\\\vcv\h^\vs^ 
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rate.  In  other  cases  the  inflow  to  the  pond  varies.  In  all  such 
where  it  is  desired  to  determine  the  discharge  during  any  perio< 
the  initial  and  terminal  heads,  the  method  of  calculation  whii 
give  the  most  accurate  result  must  be  detei-mined  from  the  d 
judgment. 

The  following  example  will  illustrate  the  use  of  equation  (52). 
pose  a  shai-p- crested  weir  without  end  contractions,  with  crest 
long,  on  which  the  wat«r  rises  to  a  depth  of  1  foot  in  a  perioi 
seconds — 

Mean  depth  on  <t  vitir  ipith  i^arying  head. 


1 

a 

.8 

\^ 

" 

«^, 

,06 

,16 

.06 

.:6 

.M 

,M 

■*"■ 

,«■. 

ll. 


Using  the  average  head  during  each  second  the  volume  of  flo 
be  approximately  integrated  by  finite  differences,  as  follows,  t 
charge  being  taken  from  Francis's  tables: 


Time,  In  Bcconilii. 

"••■X",™'' 

HOioiid-reet, 

Oto    1 

o.a'i 

o.o;i7 

Ito    2 

.1) 

•  liW 

2to    3 

.2i 

.■!16 

3  k.  4 

.35 

.69U 

4to  n 

.40 

1.005 

bto    6 

.55 

l.;,68 

6  to    7 

*       .65 

1.745 

7to   8 

.75 

2.163 

8to  9 

.85 

2.609 

9  to  10 
ToUl 

.3. 

3.08a 

13.30 



The  average  head  for  the  enth-e  period,  0.5  foot,  gives  a  dis 
for  10  seconds  of  11.773  second-feot,  or  S8.5  per  cent  of  that 
above,  the  numerical  result  agreeing  closely  with  that  obtai; 
analysis.  The  volume  of  flow  from  average  head  oijimls  ^ven-i 
of  the  true  integral  volume  of  flow,  approxiuiately. 
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If  the  crest  of  a  gaging  weir  is  not  truly  horizontal,  but  is  a  little 
inclined,  the  discharge  may  be  closely  approximated  by  the  use  of  the 
iverage  crest  depth  /Tin  the  ordinary  fornmla,  or  more  precisely  by 
the  formula  below,  applicable  also  to  weirs  of  any  inclination. 


Fig.  7.— Inclined  wolr. 

The  flow  through  the  elementary  width  dl  is 


Total di8charge=^=    /   CIf^dl=('   I    Y I/,+^^^Z^^'  /^  dl 


hitegrating, 


Q= 


2CL 


5  QJI,-  Jf,) 


( 


IL^-U, 


) 


•  • 


•     •    (54) 


h  this  formula  either    the  mean  ('oofficiont  doducod  })v  ThonLson 
(^*«p.  46)  for  a  triangular  weir,  in  which  T  6'— J.^W,  or  that  of  Frun- 

<'i»,  in  which  —  6'  =  1.332,  mav  be  used.     If  there  are  end  contniction.s, 
6  ' 

^e  net  length. 


*ould  be  used. 


z=Z'-o.2(/A+/Aj, 
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The  discharge  using  the  average  head, 

Ha-        2        ' 

is 

Q=cL(H^y .  ..... 

The  extent  of  variation  from  the  true  discharge  resulting  fron 
use  of  formula  (55)  in  place  of  the  integral  formula  (54)  is  illusti 
by  the  following: 

Let  Z=10  feet,  Ifa=1.0  foot,  |  6/=  1.332. 

Discharge  by  (55)  for  average  head =33. 30  cubic  feet  per  sec 
If  II^—JIi=0.01toot—tr\xedisQhsLYgej  ^=33.30  cubic  feet  per  sec 
If  ^— ^1=0. 10  foot— true  discharge,  ^=33.30  cubic  feet  per  sec 
If  Z^—Z^i  =^0.50  foot— true  discharge,  ^=33.54  cubic  feet  per  sec 

In  general,  since  the  discharge  varies  more  rapidly  than  the  1 
the  effect  of  calculating  the  discharge  from  the  average  head  wi 
to  give  too  small  discharge,  the  error  increasing  with  the  variati< 
crest  level. 

Hence  the  discharge  obtained  by  using  the  average  crest  level 
weir  having  an  inclined  or  uneven  crest  will  be  somewhat  defic 
The  magnitude  of  the  variations  in  height  of  the  crest  will  deter 
whether  the  average  profile  can  be  used  or  whether  the  crest  shou 
subdivided  into  sections,  each  comprising  portions  having  very  m 
the  same  elevation  (whether  adjacent  or  not),  and  the  discharge 
each  section  computed  as  for  a  separate  weir. 

In  general  it  may  be  s^pt^d  that  the  error  in  the  value  o 
increases  directly  in  proportion  as  the  ratio  of  the  difference  ir 
limiting  heads  to  the  average  head  is  increased. 

CONVEXITY  OF  WATER  SURFACE  IN  LEADING  CHANNEL 

If  there  arc  wide  variations  in  velocity  in  the  measuring  section 
level  of  the  water  surface  may  be  affected,  since  water  in  nn 
exerts  less  pressure  than  when  at  rest. 

Conditions  of  equilibrium  cause  the  swift-moving  current  to 
above  the  level  qt  the  slower-moving  portions.  If  the  head  is  r 
ured  near  still  water  at  the  shore,  the  result  may  be  slightly  too  si 

The  difference  in  height^'  may  be  expressed  in  the  form. 


2         ,.2 


The  coefficient  ;•  is  often  assumed  equal  to  unity,  but  evid( 
varies  with  the  distribution  of  velocities  whose  resultant  effe 
measures. 


oHumpiireys  and  Abbot,  Physics  and  HyAmuWca  ol  \^v^^\^5»^£!^v\^^^^''^^  A^^>^.^»i. 
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RESUIiTS  OF  IXFERIMENTS  ON  VARIOUb  1«H>UM8  OF  WEIU 

CROSS  SECl'IONH. 

THE  USE  OF  WEIRS  OF  IRREGULAR  SECTION. 

Many  case^  arise  where  it  is  desired  t<>  ostiiimte^  approximately,  at 
hast,  the  flow  over  daDi8  of  peculiar  (toss  »4e<rtion. 

The  coiistnietioQ  of  so-called  standard  or  thin-ed^eil  weirn  that 
dkall  lie  permanently  useful  to  measure  tht*  flow  of  IvLVge  and  variable 
rtreams  is  so  difficult  and  expensive  as  to  1)e  fre(|uontly  iiiipmcticable^ 
Existing  niilldams  often  atford  a  convenient  substitute.  lu  tim 
following  pages  are  presented  the  results  of  the  leading  experiment** 
to  determine  proper  coefficients  for  'irregular"  \v«urs,  followed  by  a 
grouping  of  experiments  on  similar  models,  whether  all  by  one  experi- 
r^l  metiter  or  not.  The  data  arc  not  always  as  comi>lrt4>  or  consistent  an 
eouldbe  desired,  but  the  nee^  for  fair  working  rorlKcients  is  very 
greats  and,  in  the  line  of  making  um*  of  all  the  available  informationv 
the  several  diagrams  of  comparison  and  the  i'onclusions  therefrom  are 
:>  j|  presented,  with  the  understanding  that  these  are  not  tinaU  although  it 
is  quite  certain  that  the  laws  of  coefficient  variation  are  correctly  out- 
lined by  the  d^ta  at  present  available,  and  they  form,  therefore, a  safe 
working  hypothesis. 

Weir  models  of  irregular  section  are  calilniitcHl  in  ordi*r  that  exist- 

ioff  dams  of  similar  cross  Ke<*tion  may  be  used  for  stream  gaging.     It 

'becomes  necessary  to  calibrate  the  exiMM'imental  in(Kh»ls  for  a  ^idt^r 

•^geof  heads  than  has  conunonly  Ihmmi  einph»ye(l  in  4»xperinient.H  on' 

standard  thin-edged  weirs,  in  order  that  the  nmge  of  ris<»  and  fall  of 

^'^e  stream  from  low  water  to  high  may  be  included. 

While  the  recent  experimental  data  inehide  heads  as  great  as  from  i 
^o  6  feet,  3''et  it  is  often  necessary  to  detenniiie  tin*  discharge  for  still 
Slater  heads,  and  experiments  on  c<»rtaiii  forms  with  heads  up  to  h) 
^i*  12  feet  are  needed. 

In  this  connection  the  greaU^r  r<*hitive  facility  of  securing  accural*! 
'^uits  with  weirs  for  high  than  for  low  heads  may  be  noted.  I 

The  proportional  error  resulting  from  variations  in  crest  level,  as 
^^11  as  uncertainties  as  to  th<»  napjx*  form  and  consequent  value  of  th(» 
Coefficient,  largely  disappear  as  the  head  increases.  The  etl'ect  of  form 
^f  crest  and  friction  is  also  relativ«»ly  diminished.  It  is  probably  true 
^Oat  the  coefficients  for  many  ordinary  forms  of  w(»ir  section  would 
^^nd  toward  a  common  con>tant  value  if  the  head  were  indefinitely 
^^creased.  The  above  facts  render  milldams  esp«»cially  usefid  for  the 
^c^terwinatioQ  of  the  maximum  discharge  of  streams.  Dams  can  be 
^^sed  for  this  purpose  when  the  pn»sence  of  logs  and  drift  carried 
^oflwa  by  the  floo<J  preclude  the  use  of  current  meters  or  other  gaging 
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MODIFICATIONS  OF  THE  NAPPE  FORM. 

The  elaborate  investigations  of  Bazin  relative  to  the  physics  of  w^ 
discharge  set  forth  clearly  the  importance  of  taking  into  considerati 
the  particular  form  assumed  by  the  nappe.  This  is  especialh^  trufe 
weirs  of  irregular  section  in  which  there  is  usually  more  opportun  i 
for  change  of  form  than  for  a  thin-edged  weir.  In  general  the  nafz 
may— 

1.  Discharge  freely,  touching  onl}'^  the  upstream  crest  edge. 

2.  Adhere  to  top  of  crest. 

3.  Adhere  to  downstream  face  of  crest. 

4.  Adhere  to  both  top  and  downstream  face. 

5.  Remain  detached,  but  become  wetted  underneath. 

6.  Adhere  to  top,  but  remain  detached  from  face  and  become  wett: 
underneath. 

7.  In  any  of  the  cases  where  the  nappe  is  ''  wetted  underneath  "  ti 
condition  may  be  replaced  by  a  depressed  nappe,  having  air  imprisoim 
underneath  at  less  than  atmospheric  pressure. 

The  nappe  may  undergo  several  of  thase  modifications  in  successi 
as  the  head  is  varied.     The  successive  forms  that  appear   with 
increasing  stage  may  differ  from  those  pertaining  to  similar  sta^ 
with  a  decreasing  head.     The  head  at  which  the  changes  of  nappe  fo« 
occur  vary  with  the  rate  of  change  of  head,   whether  increasing 
decreasing,  and  with  other  conditions. 

The  law  of  coefficients  may  be  greatly  modified  or  even  reverts- 
when  a  change  of  form  takes  place  in  the  nappe. 

The  effect  of  modifications  of  nappe  form  on  various  irregular  w< 
sections  is  shown  in  PI.  III.     The  coefficients  are  those  of  Bazin  a 
include  velocity  of  approai^h.     The  coefficient  curve  for  any  form 
weir  having  a  stable  nappe  is  a  continuous,  smooth  line.     When  t 
nappe  becomes  depressed,  detached,  or  wetted  underneath  during  t 
progress  of  an  experiment,  the  resulting  coefficient  curve  may  consi 
of  a  series  of  discontinuous  or  even  disconnected  arcs  terminatii 
abruptly  in  ^^ 'points  (Tarret^-'^  whore  the  form  of  nappe  changes.     Tl 
modifications  of  nappe  form  are  usually  confined  to  comparatively  \c 
heads,  the  nappe  sometimes  undergoing  several  successive  changes 
the  head  increases  from  zero  until  a  stable  condition  is  reached  bevoi 
which  further  increase  of  head  produces  no  change.     The  conditio 
of  the  nappe  when  depressed  or  wetted  underneath  can  usually   T 
restored  to  that  of  free  discharge  by  providing  adequate  aeration. 

The  weir  sections  shown  in  PI.  Ill  are  unusually  susceptible  of  chang 

of  nappe  form.     Among  weirs  of  irregular  section  there  is  a  lar^ 

class  for  which,  from  the  nature  of  their  section,  the  nappe  can  assuu 

onl}'  one  form  unless  drowned.     Such  weirs,  it  is  suggested,  may, 

properly  caiibrated,  equal  or  exceed  iVie  \\^el\x\\\e,'^  oi  tVva  thin-edg^ 


i 


WEIB8   OF   IRREGULAB   SKCTIOX.  61 

weir  for  purposes  of  stream  gaging^  because  of  their  greater  stability 
of  section  and  because  the  thin-edged  weir  is  not  free  from  modifica- 
tion of  nappe  form  for  low  heads. 

As  an  example,  Bazin  gives  the  following  ooeflicients  applying  to 

a  thin-edged  weir  2.46  feet  high,  with  a  head  of  0.056  foot,  under 

v&rioas  conditions: 


Condition  of  nappe.  '^w'*I^"'>   C^'ml'Iff 


I 


Per  cent  of 
the  FranrlH 
coefficient. 


!  ■                 I 

Fwe  dischai^,  full  aeration ().4:W  !  3.47  |          104.1 

5appe  depressed,  partial  vacuum  underneath .  400  '  3. 69  |          110.  7 

Xappe  wetted   undemeath,    dowi  stream    water  |  ' 

level,  0,42  foot  below  crest .497  '  3.99  |          119.7 

Nappe  adhering  to  downstream  face  of  weir,  res-  i 

eault  at  a  distance ,  .554  I  4.45            KW.  5 


These  coejQBcients  include  velocity  of  npproai*h  effoct,  which  tends 
to  mugnifj'  their  differences  somewhat.  There  is,  however,  a  range 
of  25  per  cent  variation  in  discharge  between  the  extremes." 

The  departure  in  the  weir  coefficient  from  that  ajiplying  to  u  thin- 
edjfed  weir,  for  most  forms  of  weirs  of  irrcguhir  section,  results  from 
t^me  permanent  modification  of  the  nappe  form.  Weirs  with  sloping 
upstream  faces  reduce  the  crest  contraction,  broad-crested  weirs  cause 
adherence  of  the  nappe  to  the  crest,  aprons  caiLse  permanent  adherence 
of  the  nappe  to  the  downstream  face. 

EXPERIMENTAL   DATA   FOR  WEIRS    OF    IRREGULAR   CROSS 

SECTION. 

The  only  experiments  on  irrc^gular  or  broad-crested  wv'ws  m  which 
^Ije  discharge  has  been  determined  vohimetrically  avo  those*  of  Hlack- 
^ell  on  weirs  3  feet  broad,  of  Francis  on  the  Merrimac  dam,  and  of 
'J^e  United  States  Geological  Survey  for  low4»r  h(»ads,  on  various  forms 
^'section.  So  far  as  the  wriUM*  is  aware,  all  other  such  experiments 
"*ve  been  made  by  comparison  with  standard  weirs. 

Id  the  following  pages  are  included  the  results  of  the  exp«>riments 
^*  fiazin  on  29  forms  of  cross  section;  also  tlio^e  of  the  United  States 
^^p  Waterways  Board  under  the  direction  of  (ieorge  W.  Rafter,  and 
^hoseof  John  R.  Freeman  at  Cornell  Tni varsity  hydraulic  laboratory. 
*be  results  of  20  series  of  experiments,  chielly  on  weirs  with  broad  and 
^S^e  crest  sections,  made  under  the  writer's  direction  at  Cornell  Tni- 
^^sitj'  hydraulic  lal)orat()ry,  are  hen*  for  the  first  tinu^  published. 

«      '^aiin's  genoml  diactiwion  of  the  uNivi'  and  otluT  TiUMliflcntinns  of  the  roofHricnt  bus  boeii  tnins- 
**^  by  the  writer,  and  mny  Ik;  fournl  in  Rafter's  ympiir.  On  the  How  of  water  over  dams:  Trans. 
"^'**.  8oc.  C.  E.,  TOl.  44,  pp.  2&*-2t)l. 
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As  it  has  been  neoessary  to  reduce  the  experimental  data  to  a  uni- 
form basis  for  purposes  of  comparison  the  original  data,  together  with 
the  results  obtained  l)v  recalculation,  have  been  included  for  tbeBazio, 
United  States  Deep  Waterways,  and  Freeman  experiments. 

BASE   FORMULA   FOR  DISCHARGE  OVER  WEIRS  OF  IRREGULAR  CROSS 

SECTION. 

Precedent  to  the  opening  of  the  hydraulic  laboratory  of  Cornell 
Universit}^  the  most  elaborate  experiments  on  weirs  of  irregular  cross 
section  were  those  of  Bazin.  His  experiments  were  all  reduced  in 
such  manner  as  to  include  the  velocit}''  of  approach  correction  in  the 
discharge  coeflScient. 

In  America  the  formula  most  conmionly  used  is  that  adopted  by 
James  B.  Francis,  in  which  velocity  of  approach  is  eliminated  from 
the  coefficient  by  correcting  the  head,  thus  reducing  the  conditions  as 
nearly  as  possible  to  the  basis  of  no  velocity  of  approach  before  apply- 
ing the  formula. 

In  order  to  render  Bazin's  results  comparable  with  the  later  experi- 
ments, it  has  been  necessary  to  adopt  a  standard  or  base  formula  to 
which  alt  the  experiments  should  be  reduced.  The  considerations  lead- 
ing to  the  adoption  of  the  formula  of  Francis  here  used  are  given 
below. 

In  the  process  of  gaging  streams  at  dams  the  head  is  usually 
measured  in  compamtively  still  water  in  an  open  pond.  This  condi- 
tion could  not  be  duplicated  in  the  Cornell  experiments.  As  the 
fonnula  of  James  B.  Francis  is  most  simple  in  form  for  the  case  of  a 
weir  with  no  velocity  of  approach,  and  as  it  is  often  convenient  to 
compare  the  discharge  over  a  dam  with  that  for  a  thin-edged  weir  of 
standard  form,  a  weir  fornmla  of  the  base  form  used  bv  Francis  has 
been  adopted  in  reducing  the  experiments.     In  this  formula, 

Z  =  Length  of  crest  corrected  for  end  contractions,  if  any. 
//=IIea(l  on  weir  crest  corrected  for  velocity  of  approach  by 
the  Fiancis  correction  formula  or  an  equivalent  method. 
('=^ A  coefficient  determined  from  experiments  on  a  model  dam. 

In  this  conne(»tion  it  mav  be  remarked  that  the  formula  of  Bazin 
includes  the  correction  for  velocity  of  approach  in  the  weir  coeflScient; 
hen(»e  the  coefficient  for  a  given  weir  is  comparable  onl}^  with  that  for 
another  weir  under  the  same  head  when  the  velocity  of  approach  is 
the  same  in  both  cases.  Buzin's  formula  also  expresses  the  velocity  of 
approach  implicitly  by  means  of  the  depth  and  breadth  of  the  leading 
channel.  In  actual  gagings  the  leading  i'hannel  is  often  of  irregular 
form,  hence  it  becomes  necessary  to  eliminate  the  depth  and  breadth 
of  the  channel  from  the  fonuuYa, 
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There  is  considerable  variation  in  the  magnitude  of  the  correction 
for  velocity  of  approach  used  by  different  cx[>erinientor8.  As  a  rule, 
the  velocity  of  approach  is  negligible  at  gaging  stationH  at  dams.  It 
became  necessary,  therefore,  in  reducing  these  exix^rinieiits  to  deter- 
mine from  the  measured  discharge  and  observed  head  what  the  head 
would  have  been  had  the  same  discharge  taken  place  over  a  weir 
in  a  still  pond.  To  accomplish  this  the  formula  for  eorreetioii  for 
velocity  of  approach  adopted  by  James  U.  Francis  has  been  used. 
This  being  the  case,  it  is  to  be  noted  that  in  applying  the  coefficients, 
which,  as  given,  have  been  reduced  as  nearly  as  possible  to  the  basis 
of  no  velocity  of  approach,  the  ^ame  method  of  velocity  correction 
must  be  used,  and  if  it  is  used  no  error  will  result  where  the  actual 
velocity  of  approach  is  nearly  the  same  as  that  which  oc(*urred  in  the 
experiments. 

bazik's  experiments  on  weirs  of  ikreoui^vk  cross  SECmON. 

These  include  a  wide  variety  of  forms,  many  of  which  will  seldom 
be  found  in  America,  and  the  use  of  which  for  ])uriK)ses  of  gaging 
would  be  ill  advised. 

The  small  size  of  the  models  used,  high  velocity  of  a])proach,  and 
Dirrow  range  of  heads  covered,  limit  the  application  of  these  n»sults. 
No  effort  has  been  made  to  present  all  the  results  in  this  ptiper/'  Cer- 
^  series,  useful  for  comparison,  have  l)een  recomputed  as  described 
J^bIow,  and  by  grouping  similar  se<'tions  we  miiy  determine  the  gen- 
^^l  effect  of  various  slope  and  crest  modifications. 

BASIN'8  COIUUBCTIO?^   for  VEI^H'ITY   ok   AITRoAdl. 

Ihe  base  formula  for  weir  discharge  adopt(»d  hv  Bazin  and  the 
.^^thod  of  taking  into  ai^count  the  velocity  of  api)roacli  are  descriluMl 
'*^  connection  with  his  experiments  on  thin-edgi*d  weirs  (p.  IM), 

The  following  discussion  shows  the  complex  chanu^ter  of  the  Hazin 
^<^fficients,  and  the  fact  that  they  do  not  express  directly  the  relative 
discharging  capacity  of  weirs  of  irregular  section. 

The  effect  of  velocity  of  approach  is  to  increase  the  discharge  at  a 
S^iven  observed  head,  />,  over  what  it  would  ]ny  if  th(»  sanu»  head  were 
^^easured  in  still  water,  as  in  a  deep,  l)roa(l  pond. 

Bazin'fl  coefficients  in  the  form  published  are  not  readily  applicable 
^ti  piBctice  to  weirs  of  other  heights,  or  to  weirs  in  ponds,  or  otherwise 
^<)  any  but  weirs  in  restricted  chaimels  of  the  depth  and  width  of  the 
"^eir. 


aForcompleteoiigiiialdAta,  HeeBazin.HMtniDsliitcilhy  Marichul  and  Tniutwiiio  in  rmc.  KiiKincors 
Olub  Phlla.,  vol.  7.  pp.  260-810:  vol.  9.  pp.  '2;n-2ll.  2H:-:iiy:  v<»l.  lo,  [ip.  121- n^l:  nlw)  nunu^^ons  experi- 
ttkenu  redooed  to  JfiDf  Uah  units  by  lUifter  aiid  otheru,  Trunti.  Am.  Soc.  C.  K..  vol.  41,  pp.  21>0-3U8. 
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The  Bazin  coeflScients  as  published  may  be  considered  as  comprii^^ 
ing  two  principal  factors.     Jtf^  being  the  Bazin  coefficient,  we  may  wril 

i^= velocity  of  approach  effect. 
(7= contraction  effect. 

Bazin  uses  a  correction  formula  for  velocity  of  approach,  derive 
from  the  expression 

^=i?+1.69  ^  ovD+ah, 

Consider  a  standard  weir  and  experimental  weir  both  of  the  sa 
height,  but  of  different  form,  the  measured  depth  being  the  same,  ai 
the  Bazin  coefficients  being  M  and  m,  the  velocity  of  approach  a 
discharge  T^and  v  and  Q  and  ^,  respectively,  and  C  and  C\  the  ooe 
cients  in  a  formula  in  which  the  velocity  of  approach  correction 
eliminated  from  the  coefficient  and  applied  to  the  head;  then  the  di 
charge  for  the  standard  weir  would  be, 

using  the  Bazin  coefficients, 

where  M'^Ms  2g  and  Z=1.0; 
using  the  coefficient  C\ 

taking  roots 


( 


Bazin  does  not  give  the  quantities  of  flow  in  the  tables  of  results  of 
his  experiments,  hence  to  determine  //  it  is  necessary  to  calculate  Q- 
-y,  and  A  from  the  known  values  M  and  D  and  from  P,  the  height  of 
weir. 

D  being  the  same  for  both  the  standard  and  the  experimental  weirs^ 
we  have  for  the  experimental  weir 


( 


C,  being  the  coefficient  for  the  experimental  weir,  and  \  the  velocitj' 
head. 
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Hence,  by  maltiplication, 

ud 
or 

Tie  velocity  of  approach  for  a  given  depth  on  a  weir  is  proportional 
to  C,  hence,  since  A  is  proportional  to  /•%  wo  have 


HeDce, 


.'=(^0: 


h 


(57) 


m 


The  ratio  -x>  used  by  Bazin  i.s  not,  therefore,  precisely  a  measure  of 

the  relative  discharging  capacities  of  the  two  wtiirs  under  similar  con- 
ditions of   head  and  velocity  of  approach,  foi-  th(?  reason  that  the 
velocity  of  approach  will  not  be  the  sann*  for  both  weirs  if  the  Bazin 
efficients  are  diflFerent.     The  nitio  ///  M  is  made  up  of  two  factors, 
one  of  which,  C{  C^  expresses  the  absolute  relative  discharging  capaci- 
^68  of  the  two  weirs  under  similar  conditions  of  head  and  velocitv  of 
approach,  and  the  other  expresses  the  effeit  of  the  change  in  discharg- 
"*8r  capacity  on  the  velocity  of  approach  for  a  given  depth  on  a  weir 
^'  given  height 

^  Thus  the  coefficient  Miov  any  weir  has,  by  Hazin's  metluKl  of  reduc- 
'^n,  different  values  for  everv  depth  and  for  evcrv  luMirht  of  weir 
*^^t  may  occur. 

For  reasons  elsewhere  stated  it  is  prefern»d  to  (^xjwess  by  --  only 

*^«  rekitive  discharging  capacities  of  the  weirs  where  the  velocity  of 
l^proach  is  the  same  in  both.  It  is  then  practically  a  measure  of  the 
^rtical  contraction  of  the  nappe,  and  is  constant  for  a  given  head  for 
^y  height  of  weir,  and  may  be  sensibly  constant  for  various  depths 
'^  the  weir. 
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RECOJtfPUTATION  OP  COEFFICIENTS   IN   BAZIN^S   EXPERIMENTS. 

In  reporting  the  results  of  his  experiments  on  weirs  of  irreguli 
section,  Bazin  gives  the  observed  heads  on  the  standard  weir  of  cof 
parison,  the  absohite  coeflBcient  m  applying  for  each  depth  on  tl 
experimental  weir  and  the  ratio  mlMoi  the  experimental  and  standa: 
weir  coefficients. 

The  results  give  coefficients  which  strictly  apply  only  to  weirs  havii 
both  the  same  form  of  section  and  the  same  heights  as  those  of  Bazi 
Although  weirs  of  sectional  form  geometrically  similar  to  Bazin's  a 
common,  yet  few  actual  weirs  have  the  same  height  as  his.  The 
appear  to  be  two  elements  which  may  render  inaccurate  the  applic 
tion  of  Bazin's  absolute  coefficients  to  weirs  of  varying  height:  (1)  Tl 
difference  in  velocity  of  approach;  (2)  the  difference  in  contraction  < 
the  nappe  for  a  higher  or  lower  weir. 

In  order  to  render  the  results  of  Bazin's  experiments  cDmparab 
one  wfth  another  and  with  later  experiments,  a  number  of  series  ha^ 
been  recomputed,  the  velocity  of  approacth  being  treated  in  the  san 
manner  as  in  the  computation  of  experiments  at  Cornell  hydraul 
laboratory. 

The  method  is  outlined  below,  the  references  being  to  the  tables 
Bazin's  experiments  given  on  pages  68  to  81. 

Column  2  gives  the  obseiTcd  head  reduced  to  feet  for  the  expei 
mental  weir.  

Column  4  the  absolute  coefficient  (\  =  vi  4^2g, 

(These  have  been  reduced  from  Bazin's  original  tables.) 

Column  5  gives  the  discharge  per  foot  of  crest  over  the  experimeni 
weir  calculated  by  the  formula 

Q=mLD  4^I>=  CjM, 

quantities  in  column  3  being  taken  directly  from  a  table  of  three-halv 
powers. 

In  column  6  the  actual  velocity  of  approach,  v—  jkLj\^  is  give 

and  in  column  7  the  velocity  head,  A=o  • 

The  discharge  over  the  standard  weir  was  calculated  by  Bazin  1 
using  his  own  formula  and  velocity  of  approach  correction.  He  do 
not  give  the  discharge,  however,  and  we  have  been  obliged  to  wo: 
back  and  obtain  it  from  the  data  given  for  the  experimental  weir. 

Having  determined  tlie  actual  discharge  and  the  observed  head,  ^ 
are  now  at  liberty  to  assume  such  a  law  of  velocity  of  approach  cc 
rection  in  deducing  our  new  coefficients  as  we  choose.  We  will  tbet 
fore  deduce  the  coefficients  in  such  form  that  when  applied  to  a  w€ 
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rt 


in  which  there  is  velocity  of  approach  we  maj'  apply  the  correction 
fonnula  of  Francis, 


H=X(D+h)^-iyj, 


A  .sufficient  approximation  to  this  formula  for  our  present  purposes 
nuij  be  obtained  if  we  simply  make 

where  v  is  the  velocity  of  approach  corresponding  to  the  trial  dis- 
chai^  for  the  head  Z>,  no  successive  approximations  })eing  made,  as 
would  be  necessary  to  determine  the  true  head  II  by  the  Francis  cor- 
rection formula. 
For  example,  in  an  extreme  case,  using  a  thin-edged  weir 

/>=  1.0,    F=  1.0,    V  (approx.  YikLj) = ~  ir  —  1  •  ^^^ 

/i=^=0.0431     whence     //=  Z>+— =  1 .0431 , 

and  (^:=3.547. 

By  the  Francis  correction  formula  we  find,  using  three  successive 
approximations, 

Ci=3.5183  giving  r=1.75Jn 

^,=3.6387  giving  r=1.70J)4 

^,=3.541  as  the  final  discharge, 

that  the  difference  is  0.11  of  1  per  cent.  We  are  therefore  justified 
'"  "sing  this  method  to  determine  values  of  r  to  two  phices  decimals, 
^^  to  within  one-fourth  to  one-half  per  cent. 

'^e  have  also  used  V2p'=8.02,  as  in  the  reduction  of  the  Cornell 
^^P^riments. 
^inmn  8  gives  the  corrected  head, 

^oJmnn  10  gives  the  final  coefficient  6' deduced  })v  the  fonnula 

Hi' 
"^^Is.  IV  to  Xn  show  tlie  resulting  discharge  itoetBcients. 
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Bagin*s  experiments  on  weirs  of  irregular  section. 


Bazin'8  Series,  No.  86. 
Crest  length,  6.66  feet. 
Crest  height,  2.46  feet. 


Period. 


1 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 


Bazin'8  Series.  No.  89. 
Crest  length,  6. 56  feet. 
Crest  height,  2.46  feet. 


1 


0JJ 


CroM  section. 


Observed 
head, 
experi- 
mental 
weir  D, 
in  feet. 

8 

Ci 

2 

4 

0.1820 

0.0777 

2.7829 

.2U9 

.0976 

2.8712 

.2509 

.1267 

2.9674 

.2781 

.1466 

2.97M 

.8067 

.1701 

3.0967 

.8392 

.1974 

3.0967 

.3678 

.2232 

3.1839 

.4016 

.2549 

3.2321 

.4251 

.2771 

3.2641 

.4527 

.3049 

3.3283 

.4770 

.3294 

3.3844 

.5075 

.3616 

3.4406 

.6860 

.3924 

3.4807 

.5639 

.4236 

3.5368 

.5973 

.4613 

8.6980 

a.  5804 

.3868 

3.4666 

a.  6032 

.4683 

3.4486 

a.  6347 

.5060 

3.4646 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 

per 
second. 


1 

0.2079 

0.0948 

2.7669 

2 

.2873 

.1638 

2.7669 

3 

.8641 

.2196 

2.76C9 

4 

.4337 

.2869 

2.8280  j 

5 

.4963 

.3494 

2.8792 

6 

.6619 

.4218 

2.9674  ' 

7 

.6331 

.6086 

3.0476  ' 

8 

.6890 

.67195 

3.0877 

9 

.7490 

.6482 

3. 1679 

10 

.7985 

.7135 

3.2160  , 

11 

.8546 

.7906 

3.2962 

12 

.9228 

.8867 

3.3524  i 

13 

.9648 

.9479 

3.4826 

14 

1.0286 

1.0362 

3.4887  i 

16 

1.0784 

1.1193 

3.5288 

16 

1.1812 

1.2028 

3.5849 

17 

1.1866 

1.2932 

3.6331 

18 

1.2376 

1.3767 

3.6732  ' 

19 

1.2959 

1. 4754 

3.7062  1 

20 

al.0607 

1.1239 

8.5368 

21 

al.1687 

1.2477 

8.6448 

\ 

0.2160 

.2801 

.3733 

.4369 

.5273 

.6119 

.7098 

.8233 

.9033 

1.0153 

1. 1137 

1.2449 

1.8666 

1.4992 

1.6661 

1.8349 

1.6166 

1.7508 


0.2626 
.4260 
.6083 
.8062 
1.0063 
1.2513 
1.5860 
1.7678 
2.0548 
2.2975 
2.6090 
2.9704 
3.2513 
3.6163 
3.9511 
4.3060 
4.6943 
6.0526 
6.4737 
3.9786 
4.4169 


0.082 
.106 
.138 
.159 
.190 
.218 
.281 
.288 
.803 
.350 
.379 
.420 
.466 
.496 
.642 
.446 
.628 

.  OOD 


2g 


H 

^« 

8 

tt 

0.0006 
.0008 
.0010 
.0018 
.0014 
.0019 
.0022 
.0027 
.0083 
.0039 
.0046 
.0031 
.0044 
.0061 


0.1820 
.2119 
.2509 
.2781 
.9073 
.8400 
.8688 
.4029 
.4266 
.4646 
.4792 
.6102 
.5899 
.6678 
.6018 
.6335 
.6076 
.6898 


0.0777 
.0976 
.1257 
.1466 
.1701 
.1983 
.2241 
.2539 
.2786 
.8069 
.3315 
.3642 
.3967 
.4280 
.4671 
.3897 
.4740 
.6120 


CrowMctton. 


\ 


0.098 

.165 

.216 

.279 

.340 

.414 

.488 

.560 

.640 

.706 

.785 

.879 

.949 

1.038 

1.118 

1.201 

1.292 

1.364 

1.456 

1.122 

1.219 


0.0008 
.0012 
.0018 
.0026 
.0089 
.0049 
.00&4 
.0078 
.0097 
.0120 
.0140 
.0168 
.0195 
.0*i»4 
.0259 
.0288 
.0331 
.0195 
.0231 


\ 


0.2079 

.2873 

.3619 

.4349 

.4961 

.5635 

.6370 

.6939 

.7554 

.8063 

.8&I3 

.9348 

.9788 

1.0404 

1.0979 

1.1536 

1.2125 

1.2663 

1.3290 

1.1002 

1. 1818 


0.0948 

.1538 

.2206 

.2869 

.8515 

.4236 

.  JWo4 

.5782 

.6561 

.?236 

.8031 

.9041 

.9687 

1.0606 

1.1505 

1.2396 

1.3359 

1.4245 

1.5321 

1.1537 

1.2860 


10 


2.78 
2.87 
2.97 
2.96 
3.10 
3.09 
3.17 
3.24 
3.24 
3.31 
3.36 
3.42 
3.46 
3.50 
3.54 
3.42 
.3.41 
3.42 


2.77 
2.77 
2.76 
2.81 
2.86 
2.95 
3.02 
3.W 
3.13 
3.18 
3.25 
3.28 
3.36 
3.41 
3.43 
3.47 
8.51 
3.64 
3.57 
3.46 
3.44 


a  ilappe  ix«e  Ixota  XYie  etcjaX.. 
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Baxin*$  experiment  an  weirs  of  irregtdar  section— Continued. 


Baiin'sSeriM,  Halts. 
Ciett  htfrht,  3.MS  feet. 


ffi 


Crom  section. 


r 

1 

1 

1 

Period. 

Obeerved 
taeMl. 
ezperi- 
mental 
weir  A 
in  feet. 

Di 

Ci 

Q.  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 

per 
lecond. 

r 

// 

1 

1      1 

C 

1 

S 

t 

4 

0.2»08 
.4184 
.6817 

. 

7 

0.208 
.289 
.36:^7 

0 

0.U94H4  , 

1  .15rt2    ; 

.2196    ' 

10     : 

1 

1 
2 
S 

0.20B 
.289 
.868 

0.OM8 
.1664 
.2187 

2.U 
2.66 
2.66 

2.  ta 

2.t;5 

0.206 

0.0007 

2.fi5    1 

4 

.448 

.2848 

2.66 

.7815 

.269 

.0011 

.4441 

.296      1 

2.W    ' 

5 

.518 

.8728 

2.66 

.9916 

.832 

.0017 

.5197 

,    '^'^      1 

2.M     ' 

.     « 

.fiU 

.i666 

2.64 

1.2025 

.392 

.0024 

.5M4 

.  .4^78 

2.6;*    1 

I      7 

.667 

.5447 

2.71 

1.4761 

.472 

.0034 

.0704 

1  .549      1 

2. 69 

J       8 

.786 

.6814 

2.75 

1.7364 

.M2 

.0045 

.74a> 

.6377    1 

2. 72 

/    » 

.806 

.7228 

2.78 

2.0080 

.612 

.OOW 

.8108 

'  .7303    1 

2. 7.S 

1    u 

.868 

.8017 

2.80 

2.2441 

.672 

.0070 

.8700 

.811.=)    1 

2.77 

u 

.986 

.9066 

2.85 

2.5K10 

.758 

.0090 

.94')0 

.91865  ' 

2.81 

12 

.988 

.9886 

2.88 

2.8325 

.H21 

.0105 

.9995 

.9925    ' 

2.84 

18 

1.066 

1.0680 

2.91 

3.0641 

.872 

.0118 

1.0468 

l.OlW 

■                               1 

2.86 

14 

1.076 

1.1162 

2.M 

3.2H16 

.  Vi.'i 

.oi.-vj 

1.0892 

.l.i:»4 

2.88 

15 

1.114  1.1768 

2.95 

3.4686 

.Wi8 

.0143 

1.1283 

1.1980    ; 

2.88 

1 

16 

1.160  1.2478 

8.00 

3.7434 

1.032 

.OlfiT) 

1.17.">r> 

1.274      ' 

2.9;^ 

17 

1.1OT 

1.8086 

8.01 

3.9419 

1.075 

.0179 

1.2149 

1.339      i 

2.9-1 

18 

1.253 

1.4009 

8.06 

4.28(*>H 

1.154 

.020r. 

1.272i> 

1.436      1 

2.98 

10 

1.820 

1.5166 

8.11 

4.7166 

1.246 

.  0243 

I.:i4t3 

l..V)8 

1 

3.(W 

Basin's  Seriei^  No.  114. 
Crwt  height,  2.46  feet 


•^' 


r^**  "t 


iiM 


CroM  HPctlon. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

L5 

16 

17 


0.204 

0.0921 

.280 

.1482 

.862 

.2089 

.488 

.28497 

.604 

.8578 

.678 

.4394 

.667 

.5325 

.786 

.6802 

.810 

.7290 

.882 

.8283 

.968 

.9377 

1.084 

i.aMi 

1.112 

1.1727 

1.171 

1.2672 

1.248 

1.8868 

1.801 

1.4889 

1.884 

1.6282 

2.47 
2.54 


2.59 

2.60 

2.59 

2.60  I 

2.62 

2.63 

2.63  I 

2.65  I 

2.66  ' 

2.68  ; 

2.69  ' 

2.70  ' 
2.73 
2.73 
2.76 


0. 2275 
.3764 
.5111 
.7409 
.92fi7 
1.1424 
1.3i»52 
1.6r.ll 
1.9173 
2. 1950 
2.4913  , 
2.817M  I 
3. 1516  I 
3.4214  ! 
3.7832  ! 
4.a510  j 
4.4938 


o.or)<;  , 

0.204 

.187 



.2.S0 

.  193 

O.OIW) 

.  :i52t> 

.25t» 

.0011 

.4311 

.813 

.OOlfi 

.  :i().v> 

.  87«; 

.  Oiyjri 

.  :vso2 

.440 

.  0t)81 

.  fVOOl 

.517 

.0042 

.  7892 

.:>87 

.IK15I 

.81  .SI 

.ft')5 

.  IHKW 

.KKK8 

.72X 

.0<>h:* 

.960.8 

.M(H> 

.OKri 

1.0142 

.88i* 

.0120 

1.1240 

.941 

.0187 

1.  1817 

1.021 

.0161 

1.2591 

1.078 

.0181 

1.3191 

1.168 

.0213 

1.4053 

.0.0921 
i  .1482 
I  .2097 
i  .2S«><» 
'  .ItMM 
'  .4117 

'  .o:ra 

':  .7:i;'>8 

.9494 
l.ttk)7 
1.1917 
1.  •2H99 
'l.4127 
'l.5149 
'1.6654 


2.17     , 

2.  .V.I  : 
2. .')«  '• 
2. 59  ! 
2.  ••»(>  I 
2.5i»  I 
•2.t'A) 
2.6J  1 
2. (hi  ; 
2.  tV4  I 
2.  fW> 
2.0.T 
2.67 
2.  fiO 
2.70 
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Bazin*8  expniments  on  weirs  of  irregular  section — Continued. 


Bazin's  Seriea,  No.  115. 
Crest  height,  2.46  feet 


CrowMctlon. 


Period. 

Observed 
head, 
experi- 
mental 

weir  A 
in  feet. 

D» 

a 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cable  feet 
per 
second. 

r 

2g 

H 

1 

C 
10 

1 

9 

» 

4 
2.25 

6 

• 

7 

8 

9 

1 

0.196 

0.0868 

0.1963 

0.073 

1 

0.196 

1 

0.0868 

1 
2. '2b 

2 

.264 

.1357 

2.41 

.3270 

.120 

1 

1 

.264 

.1357  1 

2.41     • 

1 

3 

.342 

.2001 

2.45 

.4902 

.175 

•  0.0005 

.3425 

.2005 

2.44 

4 

.415 

.2674 

2.51 

.6712 

.233 

1     .0006 

.4158 

.2683 

2.50 

5 

.495 

.3483 

2.50 

.8708 

.290 

.0013 

.4963 

.3494 

2.49 

6 

.566 

.4258 

2.55 

1.0658 

.358 

.0020 

.5680 

.42S1 

2.54 

7 

.638  1  .5096 

2.54 

1.2944 

.418 

'     .0027 

1 

.6407 

.5132  1 

2. 52     ' 

8 

.716 

.6059 

2.56 

1.6511 

.487 

,     .0037 

.7197 

.6109 

2.54 

9 

.792 

.7049 

2.60 

1.8S27 

.563 

!     .0049 

.7969 

.7115 

2.58 

10 

.871  '  .8129 

2.60 

2.1135 

.634 

■     .0062 

.8782 

.8227 

2.57 

11 

.948     .9230 

2.60 

2.4098 

.706 

'     .0078 

.9558 

.9347 

2.58 

12 

1.023  |1.0347 

2.61 

2.7006 

.775 

.0095 

1.0325 

1.0491 

2-57 

13 

1.097 

1.1490 

2.63 

3.0219 

.849 

.0112 

1.1069 

1.1679 

2.58 

14 

1.178 

1.2786 

2.64 

3.8765 

.928 

.0134 

1.1914 

1.2997 

2.59 

15 

1.260 

1.4144 

2.65 

3.7482 

1.009 

'     .0159 

1.276 

1.4414 

2.58 

16 

1.830 

1.5338 

2.68 

4.1106 

1.085 

j     .0181 

1.348 

1.5651 

2.62 

17 

1.388 

1.6353 

2.69 

4.8990 

1.144 

.0202 

1.408 

1.6707 

2.62 

18 

1.424 

1.6993 

2.70 

4.5881 

1.18 

'     .0216 

;  1.446 

1.7388 

2.64 

19 

1.467 

1.7768 

2.70 

4.797 

1.26 

.0247 

1.492 

1.8225 

2.63 

Bazin'8  Series,  No.  116. 
Crest  height,  2.46  feet. 


4MC>aj9 


Crom  section. 


1 

0.177 

2 

.225 

3 

.296 

4 

.867 

5 

.435 

6 

.504 

.537 

8 

.639 

9 

.713 

10 

.781 

11 

.849 

12 

.917 

13 

.986 

14 

1.053 

15 

1.120 

16 

1.185 

17 

1.251 

18 

1.S17 

0.0745 

.1068 

.1611 

.2224 

.2870 

.3578 

.3935 

.5108 

.6021 

.6902 

.7823 

.8781 

.9791 

1.0805 

1.1858 

1.28995 

1.3992 

1.5114 


2.71 
2.83 
2.90 
2.92 
2.96 
2.98 
2.99 
3.01 
3.00 
3.00 
3.02 
3.02 
3.05 
3.06 
3.08 
3.09 
3.10 
3.12 


0.2019 

.3022 

.4672 

.6494 

.8467 

1.0662 

1. 1776 

1.5375 

1.8063 

2.0706 

2. 3625 

2.6519 

2.9663 

3.3063 

3.6507 

3.9859 

4.3375 

4.7156 


0.076 
.112 
.169 
.229 
.292 
.360 
.392 
.497 
.569 
.640 
.713 
.793 
.86-4 

CLi'> 

1.019 
1.092 
1.169 
1.250 


0.177 

'  .225 

296 

0.0008  j  .3678 

.0013  .4363 

.  0020  .  5060 

.0024  I  .5394 

.  0039  .  64-29 

.0051  .7181 

.0064  .7874 

.  0078  .  8568 

.  00i)7  .  9267 

.  0115  .  9975 

.0137  1.0667 

.0162  1.1362 

.0185  1.2035 

.0213  1.2723 

.0243  1.3413 


0.0745 

.1068 

.1611 

.2232 

.2879 

.3599 

.3957 

.5156 

.6084 

.6982 

.7933 

.8925 

.9963 

1.1021 

1.2108 

1.3203 

1.4346 

1.5529 


2.71 

2.83 

2.90 

2-91 

2.94 

2.96 

2.98 

2.98 

2. 97 

2.96- 

2.98- 

2.97- 

3. 

3. 

3. 

3. 

3. 

3. 


WEIBS   OF   IBBBOULAB   SECTION. 
Btum't  experinunU  on  weir»  of  irregular  «r(-;«ni^-Continue<l 


Obwrved 
had 
Period.    ^^\ 

tohA 

lA 

f. 

f 

io 

.owl 

.1AM 

;s; 

E 

.7713 

.HUM 

1.S3M 
1.4001 

1..WU 

c 

» 

.ISM 

.nsoe 
.soeo 

.HBTS 
,07702 

.rues 

l.OVTS 
l.l«K 

« 

i 

a.<ia» 

.ouu 

.(Wi'i 
.DUXI 

.OK* 

.Mng 

.11176 

« 

ID 

S 

^ 

to 
la 

i» 

17 

.301 
.M 
.Kl 
.4X 

.at 
,m 
,a& 

.TDH 
.771 

.«1! 

I.OM 

I.IM 

1.W7 
1.W 

2.M 

2.7B 

2.K 

^~ 

3.  to 

.34X1 
.89W 

.9619 

1.7WB 

tBOH 

3.*as;6 

3.88» 

.lU 

-Kl 

.7U 
.Ml 

l.OK 

0.1.W 
.an 

.S61S 

.4a7f 

.6«6 

.711» 
.7T0H 

.MO 
1.2871 

2 

60 

« 

Bulii'a  aerie*,  M 
Crot  leDRtb.  0-M 
Greet  belghl.  2.« 


0.183 

1.0783          3 

V) 

o.;w5 

U,  12      0 

wxr,; 

,1432 

o.u;»3     3 

.IM  1.1206          ! 

,2444 

.3M'.1076          i 

86 

.«7 

,23 

0008 

,3W8 

.1684        3 

-SM     .21M          ) 

86 

.42*  j  .2761          ; 

.37 

.4M  I  .3367          ! 

8? 

I.3M 

.41 

0030 

,4Kro 

.3399  '     3 

.642  ^.MWO          ! 

88 

,r.2 

0W2  1 

,.>1W 

.403.1.     3 

8S 

I. '93 

■  M 

0064  1 

,iiO-J4 

,4671       3 

.668 

.6838         : 

OOTo' 

.lWl.'i0 

,.W£l      3 

.6021            i 

,721(i 

.613ft  ,    3 

.776 

.6X30          3 

»x 

2.6M 

.83 

,7»67 

.09X2  1     3 

.rao 

.76e'j   '     ; 

97 

,8427 

,7740      3. 

.B87 

.8364    .     ; 

W 

3.300 

,f9  ' 

01^ 

.tea 

.9303        ; 

3.701 

.W6S:    3 

o-jw. 

,0309 

l.WfiH  1    3 

1.068 

1.1037          4 

<■) 

4.417 

1,26 

0^43 

,0923 

1.I1II       3 

1.121 

1.1885          : 

99 

1-33 

,149,6 

1.231fi!    3 

1.179 

1.2802          1 

UI 

6,133 

1.41 

0309 

.■am 

1.3310       3. 

1,244 

1,3875          < 

i.zn 

1.4806            4 

.S,9M 

03K8' 

,3378 

j.stn !  3 

!«, 

.sere       t 

03 

6,-M). 

I.6« 

MM' 

XAwa 

ll.«*>V\ 
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B<uin's  experimenU  cm  tcein  of  irregular  wection — Contiiiiied. 


BAxin's  Series.  No.  137. 
Crest  length.  6.523  feeL 
Crest  height,  2.46  feet. 


Period. 


1 
2 
3 
4 
5 
6 

i 

S 
9 
10 
1] 
12 
13 
14 
15 
16 
17 
18 


Obeenred 

• 

bead. 

experi- 
mental 

i>« 

c, 

weirD. 

in  feet. 

aa68 

.332 

.391 

.451 

.513 

.578 

.637 

.700 

.765 

.822 

.887 

.9%B 

1.012 

1.078 

1.142 

1.201 

1.2G2 

1.322 


0.1388 
.1974 
.2445 
.3029 
.3674 
.4391 
.5084  ' 
.5857 
.6692 
.7452  « 
.8351 
.9301 
1.0180 
1. 1193 
1.2204  ' 
1.3162  ' 
1.4178 
1.5(200  ' 


Q,  flow 
per  foot, 
experi-  ! 
mental  I 
weir,  in  | 
cubic  feet 
per 
second. 


3.47  I 

3.45 

3.50 

3.47 

3.53 

3.51 

3.51 

3.55 

3w56 

3.56 

3.56 

3.62 

3.59 

3.61 

3.60 

3.62 

3.62 

3.61 


0.482 
.6» 
.856 
1.051 
1.295 
1.5f0 
L783 
2.060 
2.382 
2.^2 
2.973 
3.834 
3.662 
4.0C3 
4.392 
4.778 
5.140 
5.533 


2& 


si 


8 


I  — 


a  18 

.24  . 

.30 

.36 

.44 

.51  • 

.57 

.66 

.74 

.81 

.89 

.98 
1.05  ' 
1.14  ' 
1.22 
L30 


o.ooos 

.0009  ! 

.0014  - 

.003)  i 

.0090 

.0040 

.0051 

.0068 

.0085 

.0102 

.0123 

.0149 

.oin  ■ 

.0202  I 
.0231  I 
.0363 


.0296 
.0331 


I 


0.26K 

.3329 

.3924 

.4530 

.5160 

.5«20 

.6421 

.7068 

.7735 

.8J22 

.8998 

.9609 

1.0291 

1.0982 

1.16S1 

1.2275 

1.2916 

1.3S61 


=lI 


Bazin's  Serieo,  No.  138. 
Crest  length,  6.532  feet. 
Crest  height.  Lfrt  feet. 


0.13S6 

.1922 

.2454 

.3019 

.3707 

.4440 

.5144 

.5945 

.6797 

.  4089 

.8524 

.»I20 

1.0C38 

1.1506 

L2575 

L£91 

1.4686 

1.5773 


1) 

3.46 

3.:5i 
3.49 
3-45 
3.19 
3.47 
3.47 
3.50 
3.50 
3.49 
3.49 
3.54 
3.51 
3.51 
3.49 
3.52 
3.50 
3.51 


Cram 


1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


0.1»t 
.263 
.327 
.391 
.447 
.510 

.sn 

.626 

.6S5 

.745 

.«7 

.873 

.927 

.992 

1.0t> 

1.110 

1.176 

1. 

1. 

1. 


.1319  j 
.1870  . 
.2445 

.3612 

.4314 

.4953 

..5670 

.^f31 

.7250 

.  ^157 

.«9» 

.9880 

1.0683 

1.1695 

1.2753 

1.3691 

1.4645 

1.5773 

1.7 


I 


3.  .57 
3.50 
3.48 
3w50 
3.56 
3.63 
3.62 
3.71 
3. 66 
3.69 
3.70 
3-72 
3-71* 
3. 76 
3.80 
3.78 
3.79 
3L81 
3.82 
3.82 
3.83 


0.305 

.473 

.651 

.858 

1.064 

1.321 

1.560 

1.S38 

2.075 

2.37:? 

2.6Si 

3.oa> 

3.71.S 
4.0W 
4-4>: 
4.851 
5.220 
5. 577 
6.0Q6 
6.542 


0.17 
.25 
.33 
.42 
.50 
.61 
.70 
.81 

.99 
1.09 
1.21 
1.29 
1.41 
1.51 
1.61 
1.72 
1.82 
1-90 
2.01 
2.  U 


aoooi 
.0010 

.0017 
.0027 
.0099 
.0058 
.0076 
.0102 
.0125 
.OIVJ 
.01S.S 
.022s 
.0259 

.oaw 
.oa54 

.0408 
.04* 
.0515 
.•.>r«v: 
.062!? 
.0705 


0.1944 

O.OSM  • 

3.57 

.2610 

.1357 

3.48 

.3287 

.1887  ! 

3.45 

.3907 

.2473 

3.47 

.4519 

.3089 

3.50 

.5158 

.3706 

3.56 

.5786 

.4405 

3.51 

.6362 

.5072 

3.62 

.6973 

..5^J) 

3.56 

.7«02 

.6d26 

3.58 

.^J55 

.7507 

3.57 

.8958 

.8481 

3.58 

.9?i29 
l.a*29 
l.OKM 
1.1503 
1.2220 
1.2845 
l.a4.M 
1.4178 
1  499s 


.9808 
1.0W7 
1. 1224 
1.2332 
1.350b 
1.45'iO 
l..=vi99 
1.6865 
1.8362 


3-56 
3,59 
3.62 
3.58 
3.59 
3.59 
3.58 
3.57 
3.56 
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Bami'*  ajitrimaiU  on  weiri  t^  irftguiar  taHt^—CoatinmA. 


OMTTCd 

pertoM., 

i 

1 

""T 

xrf 

ft 

«xp«rt- 

In 

1 

h'- 

'' 

\^~^ 

1          , 

"__ 

* 

1      1     «     ' 
1      - 

J 

_*_' 

.'_ 

10 

iM'o.mti 

z.m 

a.ma^    o 

32,0 

0010  ' 

.SlMs' 

.2189 

2.K 

.«■! 

zm 

3.10 

4J 

ou^-i 

.  4'Ji7  ' 

.■27110 

3,07 

.tn 

nib 

i.vul 

0039, 

.4Ml»' 

.333.'S 

.H7l 

«>« 

S.2S 

OWHi  ] 

..SWil 

.» 

MM 

>.S5 

I  M3 

69 

ani 

..'««(  ) 

.48311 

3.33 

.« 

»W 

s-n 

l.W 

■009r.' 

3.31 

'      1 

n 

noi 

142 

2.090 

19  ' 

0123 

.7323  '. 

.irx'i 

S.47 

i.SM 

.7902  , 

» 

7«1 

8.» 

2.803         1 

.<«K 

.T87H 

ID 

MB 

SM7 

3.93 

3.  eta      1 

IR  . 

0^1 

.1«40 

.M«2 

3,41 

]l     1 

m 

W» 

8.63 

3.332        1 

■«, 

oa-vi  1 

.!W7.'i 

.arm 

3,40 

.      '* 

MS 

OtM 

1,03 

3,707        1 

39 

03U0l 

.06'ia  < 

.VM 

3.39 

3.M 

0341  i 

,1211 

.IWKI 

3.41 

■  ,■;  1 

uel 

2»4 

3.U 

wl 

O:^^  , 

,11W 

3.39 

If 

210 

mo 

t.MI         1 

OH  1 

0139: 

.'JA39 

.41142 

3.42 

m\ 

«8D 

3.01 

fi.iw'      1 

wra 

.3233 

..■^1,H 

M       J 

m 

»«e 

3. 82 

n.  r.7s       1 

KX 

(6(0  ' 

.3»>9 

.KITU 

3  40 

M 

MM 

3.04 

8.000'      1 

98 

01109  1 

.4:«9 

,  7,-«li 

3.42 

- 

^JJ 

«7 

7768 

3.M 

6.479  ■       2 

09 

H 

.,S349; 

,«ll« 

3  41 

cl!?*«>'.§CTfaM(al41. 
fsT**  langth,  a.U0  f«M. 
^*t  bright,  2.W  tMt 


/  i  • 

210 

o.om'    3 

02 

0  30l|      U 

tl      0 

IWr.     0 

2t«' 

.ow 

3.02    1 

» 

.1490  1      3 

.480  ' 

.1490 

3 

tu 

».Vfl 

3.  or.   1 

< 

435 

.27n  ,    3 

oi 

.W2  ' 

■ia 

iioi:< 

42113 

.a7"i 

3,02 

S 

4ffi 

.3420        3 

1,0.«  ' 

3.  no 

«      1 

ma 

r«3it, 

3.0(1 

* 

034 

.4999        3 

17 

I.  r*^ 

.-.1 

uoto 

I12S0 

.407B 

3.U    ' 

»      j 

602 

.8767        3 

1.7111 

»      1 

7U 

3.  UK 

*<k 

aa 

.7401        3 

1,', 

2.SIJ 

72 

noi'i 

KWI 

.7Sfi2 

S.10 

** 

17 

2.1153 

i=* 

OH 

9347  '      3 

19 

2.  ma 

M7 

uiin 

9«7N 

.9523 

3.13 

*-^      1       1 

(US 

1.0438  1      3 

95 

-^-.      1       1 

3.767          J 

oi.a  '  1 

12914  ' 

X*            1 

i» 

1.3ft7S  1      3 

21 

4.01.1         1 

)2 

019P^  1  1 

1H4A  , 

-2W4 

3.14 

X«     1       1 

237 

l.»7Sa        3 

20 

4.410        1 

2A90 

*-I     ,       1 

23 

Oi'.l  '  1 

323!   ' 

.MIS 

:■-«     1       1 

309 

1.00W        3 

22 

.'..  1,VJ          1 

31 

02711  '   L 

3%g 

.6.111 

3.12 

>.l           I 

1.7118         3 

■12 

^     1       1 

403 

l.TOM        3 

2.^ 

...752;       , 

*M 

03301  1 

49M 

■  tW 

3,14 
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Bazin*$  experiments  on  iteirs  of  irregular  section — Continued. 


Bazin'8  Series,  No.  142. 
Crest  length,  6.523  feet. 
Crest  height,  2.46  feet. 


'©.-/ 


Cross  sec  tioa. 


Period. 

Obserred 
head, 
experi- 
mental 
weir  X>. 
in  feet. 

1 

1^ 

Q 

:   Q.  flow 
per  foot, 
experi- 
mental 
weir,  in 

cabic  feet 

per 
second. 

r 

• 

1 

H 

H^ 

1      1 

t 

t 

4 

6 
0.461 

7 

H 

t 

1 

1 

0.300 

0.1613 

2.83 

0.17 

0.0UO4 

o.aoo4 

0.1643 

2 

.3^ 

.2242 

•2.87 

.643 

.•23 

.0008 

.  369^ 

.2251 

3 

.447 

.2M9 

2.87 

.851 

.29 

.0013 

.4483 

.2999 

4 

.509 

.9631 

•2.« 

1.088 

.35 

.0019 

.5109 

.3652 

5 

.»1 

.4544 

•2.«fri 

l.I» 

.43 

.009 

.-Tfl89 

.4.578 

6 

.6» 

.5435 

2.» 

I.5M 

.50 

.0099 

.  \KfrS9 

.hii^ 

« 

.727 

.6199 

2.92 

I.SIO 

.57 

.0061 

.7327 

.6263 

> 

.7» 

.?i]89 

•2.94 

2.084 

.64 

.00^ 

."«14 

.Tl-Vi 

9 

.J^ 

.^«« 

2.94 

2.349 

.71 

.OOTS 

.mss» 

-SlOl 

10 

.9M 

.9027 

2.95 

2.664 

.7* 

.008ft 

.9435 

.9L> 

11 

l.«C 

l.Oltfi 

2.96 

•2.9!» 

.« 

.0115 

1-01S5 

i.ie* 

12 

i.o:^ 

i.iaois 

2.» 

3.33!^ 

.94 

.01S7 

1-0927 

1.1427 

13 

1.149 

1.2316 

2-» 

X665 

1-01 

.015* 

1.1649 

1.2>75 

14 

1.2*2 

LJSOf^ 

2-99 

4.C87 

1.10 

-Olr^ 

1.24» 

l.^C4 

1^ 

1.2S» 

1.4367 

3.  CO 

4.3?0 

1.17 

.0213 

1.3I]KS 

1.49LS* 

U 

l.»S 

l.a{!«l5 

3.00 

4.7W 

1-25 

.0C4S 

l.Sf*3 

1-6317 

IT 

i.4a> 

1-71« 

3.01 

Jcl47 

l-» 

.titles 

1.4li<3 

1.7569 

l>w«  Icc^k.  <.5K  iwf. 


.>« 

t  hi»^t^  1.64  Je«t. 

<>-. 

— 

I 

«.1«^ 

A«sy 

JL«^ 

«.»B 

♦.  :t 

0.JW4 

0, 13W 

0.<WC2<i 

-• 

:S4 

-K!r$ 

3.«» 

-#sr 

-i^ 

*:v 

.2S» 

-12*0 

3 

,«2 

.ITC 

x:^ 

-«r 

.« 

:<:? 

nr: 

.17» 

4 

-STJ- 

-iac 

;{L« 

.<4: 

«i 

.  .irr 

-  -*  -  •  • 

-2323 

J 

.CM 

iW 

^rj 

L  JfcT 

-■'vi 

K<1 

4ai2 

.2«<J0 

6 

.}•» 

£^~ 

i:^ 

LKT 

i2 

■x'lii: 

■'^«.» 

.3«E0 

% 

.3i5ti 

-45« 

3L> 

:-3«^ 

.7^ 

A"^ 

.  V*i 

-4i»: 

< 

^ 

-«:* 

«S» 

3.>- 

I  *^m 

H" 

A"W 

•TiJ* 

.4941 

4 

tVT 

>M? 

i^^vi 

i-i»-: 

.^.' 

MiS 

-T--^- 

-Sqr: 

3>/ 

-35 

>:r»f 

i.'^f 

1  fi^^ 

:  .\' 

.':v- 

"4S'> 

.*4*: 

> » 

-* 

~r> 

4.H? 

i-jftf 

•-    —  * 

;^»» 

*I**i 

.rs>> 

>^ 

-^^v 

iv>4 

jw-Kii 

9- 

■^^ 

-~fi? 

'j'ls^     : 

*-i 

«> 

V^ 

i.^6 

i^rs 

:  ?.; 

nr-. 

-Ki: 

*:<$ 

:4 

jl» 

*«JS^ 

i.^- 

1.  i«: 

♦. 

•a*i 

-»!•»- 

!*•.> 

i> 

1  its 

:  >»c 

Jw*: 

V.  ftft- 

*.  "*^ 

.v*v 

:  :«** 

:  -JHT 

y 

I  «e 

i.« 

4  ^«» 

'  ^ 

V 

:  30* 

IT 

t»£ 

r3«i 

J.» 

4.Kft 

*  ■*•» 

--^rv 

•    -  jr-T- 

:  .»» 

1» 

ktw> 

V3SM 

4L9% 

kdW 

1  -»>♦ 

■^J^ 

1  js:l«» 

:  CM 

m 

«.» 

I.4SU» 

X» 

JiKV 

:  «i: 

...    ; 

•""  *  • 

:  'jtji* 

ft 

^4Si 

v»» 

3L«» 

^tts 

^  ';s 

•♦^"- 

:  !».i 

I  -iSSiti 

1 

■in 

^ 

xm 

^«4 

1  :j 
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1    ^»N!»'^ 

:  — 14 
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Bazin's  experiment  on  toeirs  of  irregular  9ection — Continaed. 


Bazin'B  Series,  No.  140. 
Crest  length,  6.582  feet 
Crest  height,  1.64  feet. 


CroMMctlo&. 


Period. 

Ohserred 
head, 
experi- 
mental 
weir  2>, 
in  feet. 

1)1 

c, 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 

per 
second. 

• 

2|7 

H 

H^ 

C 

1 

2 

« 

4 

6 

• 

7 

8 

9 

10 

8.74 

1 

0.192 

0.0685 

3.77 

0.315 

0.17 

0.00O4 

0.1924 

0.0641 

2 

.2S2 

.1265 

3.74 

.473 

.25 

.0010 

.2530 

.1*273 

3.72 

3 

.306 

.1709 

3.75 

.641 

.33 

.0017 

.8097 

.1726 

3.71 

4 

.371 

.2260 

3.71 

.838 

.42 

.0027 

.8727 

.2278 

3.68 

5 

.436 

.2879 

3.77 

1.086 

.52 

.0042 

.4402 

.2919 

S.T2 

6 

.488 

.8399 

3.74 

1.276 

.60 

.0056 

.4936 

.8472 

3.66 

7 

.549 

.4068 

3.81 

1.551 

.71 

.0078 

.5568 

.4157 

3.78 

8 

.604 

.4694 

3.82 

1.792 

.80 

.0099 

.6139 

.4811 

3.72 

9 

.664 

.5411 

3.83 

2.072 

.90 

.0126 

.6766 

.5570 

3.72 

10 

.719 

.6096 

3.84 

2.342 

.99 

.0152 

.7342 

.6289 

8.72 

11 

.785 

.6956 

3.88 

2.700 

1.11 

.0192 

.8042 

.7209 

3.74 

!       12 

.837 

.7668 

3.88 

2.968 

1.20 

.0224 

.8594 

.7961 

3.78 

13 

.905 

.8610 

3.92 

3.375 

1.32 

.0271 

.9321 

.8998 

3.76 

14 

.961 

.9421 

3.90 

3.674 

1.41 

.0309 

.9919 

.9880 

3.72 

15 

1.023 

1.0847 

3.95 

4.069 

1.53 

.0364 

1.0594 

1.0898 

3.73 

16 

1.060 

1.1224 

3.93 

4.402 

1.62 

.0408 

1.1208 

1.1869 

3.71 

1       17 

1.143 

1.2220 

3.97 

4.843 

1.74 

.0471 

1.1901 

1.2981 

3.73 

18 

1.196 

1.3063 

3.96 

5.187 

1.83 

.0521 

1.2471 

1.3925 

3.72 

19 

1.254 

1.4043 

3.97 

5.558 

1.92 

.0673 

1.3113 

1.5011 

3.70 

'      20 

1.316 

1.5097 

3.99 

6.024 

2.03 

.0641 

1.8801 

1.6211 

3.72 

21 

1.375 

1.6123 

4.01 

6.456 

2.14 

.0712 

1. 4462 

1.7388 

3.71 

Bazin'H  Series,  No.  147. 
Crest  length,  6.536  feet. 
Crest  height.  2.46  feet. 


Oroes  section. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


0.231 

.308 

.378 

.438 

.503 

.569 

.637 

.681 

.734 

.797 

.845 

.898 

.953 

1.015 

1.063 

1.115 

1.165 

1.217 

1.265 

1.332 

1.S94 


I       1.394 1 


0.1110 

.1709 

.2278 

.2899 

.3568 

.4292 

.5084 

.5620 

.6289 

.7115 

.7768 

.8510 

.9303 

1.0226 

1.0960 

1.1774 

1.2575 

1.3426 

1.4228 

1.5373 

l.&ib9 


2.75 

0.306 

0.11 

0.0002 

2.85 

.485 

.18 

.0005 

2.86 

.652 

.23 

.0008 

2.97 

.861 

.30 

.0014 

3.02 

1.078 

.37 

.0021 

3.13 

1.343 

.44 

.00:^0 

3.20 

1.626 

.M 

.0045 

3.24 

1.821 

.58 

.  OOVi 

3.34 

2.109 

.66 

.0068 

3.40 

2. 417 

.74 

.0083 

3.44 

2.673 

.81 

.0102 

3.53 

3.004 

.89 

.0123 

3.57 

3.320 

.97 

.0146 

3.63 

3.703 

1.06 

.0175 

3.67 

4.037 

1.15 

.0206 

3.73 

4.401 

1.22 

.0231 

3.79 

4.775 

1.31 

.0267 

3.83 

5. 132 

1.40 

.0305 

3.Kr) 

5. 467 

1.47 

.0336 

S.89  , 

5.991 

1.58 

.038» 

3.98 

6.567 

1.68 

\     .04a^ 

76  WEIR   EXPEBDlEirrS,  OOEFFICIKNTS,  A3ID  FOBMTLAS. 

Bazin*$  experimenU  on  wein  of  irrtgular  Mctiom — ContiniiecL 


B*ziii'8  8erlM,Ko.l4». 

"    L9*" 

Croc  lengtli,  6^18  feet. 

16 

^ 

Crest  heiirbt,  2M  feet. 

;  m??, 

W^!ii^ 

Period. 

1 
Obserred 
he^    . 
expert-  , 
mental  , 
weir  A  ' 
in  feet.  . 

1)1 

pajoot, 

^     •  weir.in 
'«iibicffwc 

Beoond. 

r 

i 

1 

1 
• 

^ 

C 

1 

:t 

s 

4 

6 

• 

7 

8 

% 

!• 

1 

0.248 

0.1235 

2.56 

o.n6 

0.12 

O.WX* 

a2«82 

ai2» 

2.56 

!         2 

.317 

.1785 

2.58 

.462 

.17 

.0004  ' 

.3174 

.17S5 

2.50 

3 

.390 

.2436  i 

2.67 

.651 

.23 

.0008 

.3908 

.2445 

•2.66 

1       4 

.455 

.3070 

2.73 

.838 

.29 

.0013 

.4563 

.3080 

2.72 

1 

!       5 

i 

.521 

.3761 

2.82 

1.0G0 

.36 

.0020 

.5230 

.3782 

2.M> 

1     * 

.585 

.4475 

2.80 

1.295 

.43 

.OOEV) 

.5850 

.4475 

2.89 

1 

.663 

.5(277 

2.97 

1.568 

.51 

•     .0040 

.6570 

.5325 

2.91 

8 

.705 

.5920 

3.00 

1.776  1 

.56 

.0049 

.7099 

.5983 

2.97 

9 

.766 

.6705 

3.08 

2.067 

.61 

.0064 

.7724 

.6Ti8 

3.05 

1      ^^ 

.818 

.7398 

3.16 

2.338 

.71 

.0078 

.8^6 

.7507 

3.11 

:   11 

.882 

.8283 

3.23 

2.674 

.80 

.0099 

.89T9 

.N509 

3.14 

.      12 

.»t2 

.9143 

3.30 

3.016 

.89 

.0128 

.9543 

.9818 

3.23 

13 

.999 

.9965 

3.36 

3.356 

•    .97 

.0146 

1.0166 

1.0241 

3.28 

1 

14 

L051 

1.0774 

3.39  , 

3.627 

1.08 

.0165 

1.0665 

I.IOOS 

3.30 

i      ^ 

1.108 

L1584 

3.45 

4.U02 

1.12 

.0195 

1.1225 

1.1885 

3.37 

1      16 

1.165 

1.2575 

3.49 

4.397 

1.20 

.0224 

1.1874 

1.2982 

3.40 

I 

;  17 

L209  ! 

1 

L3294 

3.52 

4.682 

1.27 

.0251  . 

1.2341 

1.3708 

3.42     1 

18 

1.281 

1.4499 

3.57  ' 

5.177 

1.38 

,    .0296 

1.3106 

1.6011 

3.45 

;    19 

1.330 

1.5338 

3.60  1 

6.508 

1.45 

.0Ctt7 

l.»?27  . 

1.5912 

3.46 

1      20 

1.385 

1.6300 

3.63  ' 

5.917 

1.61 

.0969 

L4219 

1.6966 

$.49 

21 

1.446 

1                   1 

1.7388 

3.67 : 

6  386 

L64 

.0418 

1 

1.4878 

1.8151  , 

3.52 

Bazlti' 

s  Series  N 

o.  150. 

1 

i 

1 

^"M^ 

Cre«tl 

en^h.  6.5] 

L8feet. 

'•^    ' 

^^^ 

Crest  1 

leight.  2.4< 

ifeet. 

^%i%%! 

v^Wj7^^>^ 

~ 

0.248 

Croos  sectioii. 

1 

1 

0.1235 

2.53 

0.314 

0.12 

0.U002 

0.2482 

0.1236 

2.54 

2 

.323 

.1836 

2.^ 

.488 

.16 

.0001 

.3234 

.1836 

2.66 

3 

;          .379 

.2333 

'      2.7H 

.618 

.23 

.0008  , 

.3798 

.2312 

•2.77 

i 

4 

.459 

.3110 

2.82 

.877 

.30 

.0014 

.4601 

.3120 

2.81 

5 

.512 

.3664 

2.91 

1.065 

.36 

.0020 

.5140 

.    .3685 

2.89 

;    * 

.586 

.44J« 

2.96 

1.329 

.43 

.0029 

.5889 

.4521 

2.94     ; 

1    " 

.637 

..tOW 

3.07 

1.060 

.50 

.0039 

.6409 

.5132 

3.04     \ 

1 

s 

.698 

.5832 

3.12 

1.M9 

.57 

.0061 

.i\m 

.5895 

3.09 

9 

.751 

.ti508 

3.18 

2.070 

.M 

.OOW 

.7574 

.6587 

3,14     , 

10 

.814 

.7»44 

3. -26 

•2.393 

j         .73 

.0083 

.8223 

.7452 

;<  21 

11 

.969 

.8101 

3.31 

2.681 

.80 

.0099 

.8789 

.8241 

3.25 

12 

.928 

.8940 

3.37 

3.013 

I        .89 

.01-23 

.9408 

.9114 

3.31 

13 

.982 

.9732 

3.42 

3.32S 

'        .97 

.0146 

.9966 

.9955 

3.34     , 

H 

1.043 

1.0652 

;      3.47 

s.n3 

1.06 

.0175 

l.OfiOri 

1.0913 ; 

3.40 

15 

1.095 

1.1459 

3.51 

4.087 

1.13 

.0199 

1.114y 

1.1774  j 

3.4H 

16 

1.162 

1.2361 

3.56 

4.414 

1.22 

t 

.0231 

1.1751 

1.2737 

3.46 

17 

1.21& 

1.3393 

3,58 

4.797 

1      1.30 

.0J6;? 

1.2413 

1.3825  , 

3.47 

i      ^ 

1.269 

1.4127 

3.63 

5.U8 

[      1.38 

.0296 

1.28.-^ 

1.45m 

S.51 

^^^ 

mJ-^^ 

1.5QIS0 

1      S.6b 

b-SV^ 

.■',    vve 

V       ,<S5JCV 

\/MJS\ 

\.*WEfc\ 

"J^.^Si. 

\ 

■■ 

Hkitt 

1.8818 

1      ^« 

►          b.b* 

&         \  ^ 

r»      .W2«»   \/2;-**)   \.';^*ir. 

;  ^  ^.^-v  \ 

WEIB8  OF  IRREGULAR  SECTION. 


•  • 


Bonn's  expaimenti  on  weirt  of  irregular  tied  ion — (•<>ntiiuie<l. 


Btdn's8eriei,No.lSl. 
Crarttenfftb.  6.5B0feet. 
Cmthdftat,  2.46  feet 


Period. 


Obwired 
heMl. 
«zperl- 
mental 
weir  D, 
in  feet. 


0.201 
.240 
.207 
.291 
.445 
.514 
.527 
.572 
.643 


0.0901 
.1176 
.1701 
.2445 


.756 
.800 


.867 
.921 
.975 
1.027 
1.090 
1.112 
1.140 
1.209 
1.248 
1.814 
1.862 
1.416 


.4887 
.5156 
.5795 
.6574 
.71fi5 
.7607 
.8078 


1.O406 
1.1880 
1.17-/7 
1.2172 
1.82M 
1.S942 
1.5063 
1.5721 


Q.  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 
i      per 
iiecona. 


.L 


Z71  : 
2.81 
2.79 
2.79 
2.92  '■ 
2.96 
2.9H  ' 
8.05  . 
8.09 
8.20  j 
8.24  I 
8.30  i 
3.81  i 
8.36  I 
8.39  I 
8.46  . 

I 

8.61  I 
3.52  : 
8.57  ' 
8.G0  ' 
3.61  ' 
3.64  : 

3.IW ; 

3.71 


1.68M><,      3.7.'> 

I 


I 


0.244 

.829 

.474 

.684 

.867 

1.0K9 

1.174 

1.324 

1.51M 

I.»4ri6 

2. 129 

2. 3()2 

2.4M6 

2.712 

2.W7 

:{.:»2 

3.  CinC) 
4. 013 
4.177 
■1.  :Ki 
4.K)1 
S.OiX) 
f>.  .V>7 
6.M2r> 
6.3:i7 


0.09 
.12 
.17 
.24 
.3U 
.37 

.3y 

.43 

.r>i 

..VJ 


.72 


.7r, 

.81 

.w 

.97 
1.01 
1.13 
1.17 
1.22 
1.31 

i.3<; 

1.47 
l.r>2 
l.t>l 


2// 


(Yo««8«!i*tlon. 


0.0001 
.0002 
.0004 
.0001) 
.0014 
.0021 
.0024 
.OlCiO 
.0010 
.(N).'>1 
.OmiK 
.00»1 
.  (K>>JO 
.0102 
.012:^ 
.0110 
.OUW 
.019l» 
.OL»lf» 
.  iTJiW 
.  02i;7 

.02HH 

.  at  j»; 
.(MIX  i 


// 


7/« 


c    ■ 


0.2011 
.2122  I 
.Mm  \ 

.3yiu  ■ 

.44(V4 
..'>1«1 

.  :iim 

.  r>7ti() 
.  rii7(i 

.7001 

.7n2M 

.H772  ; 

HM:iM  ; 

LURKJ 

l.lthil 

'«7 


1.23."'"  ' 


1.27IVH 

1.3l7r,  ' 

1.3H7'.»  ] 

1.  i:.7h  ' 


9 

0.0901 
.1191  ^ 
.1701  j 
.2I.M  ; 
.2971*  I 
.3707  ' 

.  1371 

..veil'    , 

.'{'HI 
.S213  : 
.W13  ' 

i.<)«;7  ' 
i.ir.'.»r> ' 

1.21H-.0  ; 

1.2.>W  [ 

l..'J711  , 

1.1131  , 
1..Vm1 

l.«^;.vj 
I.7(;(it 


10 


2.71 

2. 7t; 

2. 79 
2. 79 
2.91 
2.94 

2.  '.♦7 
3.1« 

3.o<; 

:i.l7 
3. 19 
3. 2:> 
3. 2rt 
3. 30 
3. 32 

3.:jk 

3. 47 

3.  i:{ 
3.  U\ 
3.  :*) 
3. 49 
3.  hi 
3.  .%:> 

:;.  I'lO 


78         WBIB   EXP&BIHBNTB,  OOEFFIOIENTB,  AKD  PUBHDLA8. 
Bmin'i  experimml*  on  weira  of  irregular  smImhi— -CotitiDiied. 


Period. 

Obserted 

be«d, 

dI 

-. 

0.  Bow 
pet  (001, 

expert- 
menial 

cubiciwl 

" 

Hi 

■^ 

, 

<        1 

, 

K 

to     1 

0.237    0 

11 U 

2.72 

0.3H        0 

12^0 

0002 

0.2SK  j  0 

IIM 

2.72    1 

1661 

2.77 

,«>7 

16 

0004 

le.M 

2.77    1 

3 

,633 

.373 

2178 

2.83 

-M6 

23 

0008 

.3738 

22«7 

2.H2 

.W) 

M19 

2-90 

29 

2929 

2.89 

35M 

2-93 

1.052 

36 

0019 

2.91 

.576  i 

4371 

8.00 

1.811 

43| 

0030 

.5790 

4406 

2.W 

.637  . 

3.0J 

1.600 

.sse' 

1.901 

67l 

0051 

.7011 

.701  ' 

6870 

8.10 

1.820 

58  1 

0052 

.7062 

6938 

■A 

07 

.TO) 

6026 

1085 

«si 

.7666 

.762 

M62 

3.16 

2.101 

««! 

0066 

.7686 

6743 

12 

■au 

8.20 

-4.W 

ih 

8.25 

2.678 

eol 

0099 

20 

IS 

.B37 

9071 

8.29 

2.984 

86' 

0120 

.M90 

924.'i 

3, 

23 

.»» 

8,307 

27 

J7 

I.OOI     1 

0016 

3.83 

3.330 

W 

0143 

1.0163    1 

0226 

2l> 

Is 

1.05S    1 

0K36 

S.W 

3.956        1 

11  ', 

0192 

i.vrn    1 

'"*! 

* 

W 

20 

1-170     1 

2856 

3.46 

4.394         1 

21  1 

0228 

1.  19»     1 

3030 

3 

37 

I.22fi     1 

3576 

3.W 

4.7S)         1 

■a 

1.2M     1 

1652 

8.51 

5.159        1 

38 

OJJ* 

1,8190    1 

6166 

40 

23 

1.28»     1 

«S6 

8.62 

6132 

6,507  1      1 

6.913  1      1 

1.4409    1 

44 

% 

1.486    1 

T208 

3,68 

6.168  1      1 

58 

03H8 

1.4748     1 

7914 

.:r_ 

WKIRS   OF  IRBEOULAR  SECTION. 
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^zui'm  rxperiniftits  <m  icetrs  of  irrfffular  wrtion — Continued. 


Series.  Nci.  I'A. 
njE^th.  r>..')16  feet, 
iight,  2.46  feet. 


)Userve<l 
heud. 
experi- 
mental 
weir  D, 
in  feet. 


/»» 


*• 

• 

0.236 

0.1147 

.3(W 

.17W 

.373 

.2278 

.447 

.2989 

..VJ8 

.3im 

.577 

.4382 

.643 

.5156 

.TWJ 

.6933 

.760 

.6626 

.823 

.7466 

.888 

.8368 

.940 

.9201 

1.011 

1.0165 

1.075 

1.1146 

1.138 

1.2140 

l.ldft 

1.3063 

1.250 

1.3975 

1.310 

1.4994 

1.370 

1.6035 

1.430 

1.7100 

CroMWctlon. 


<1 

Q.flow 
per  foot, 
experi- 
mental 
weir,  In 
cable  fe<'t 

I»er 
(teeond. 

6 

r 

7 

4 

6 

2.70 

0.311 

0. 12 

O.00O2 

2.74 

.469 

.17 

.0004 

2.83 

.645 

.23 

.0008 

2.85 

.852 

.29 

.0013 

2.95 

1.068 

.36 

.0(r2o  1 

2.97 

L301 

.37 

.0021 

3.04 

1.569 

.51 

.0040 

3.07 

1.821 

.57 

.0051 

3.17 

2. 102 

.65 

.0066 

3.20 

2.389 

.T^ 

.0083 

3.20 

2.678 

.80 

.0099 

8.24 

2.981 

.87 

.0118 

3.28 

3.334 

.96 

.0143 

3.31 

3.674 

1.03 

,0165 

3.:i6 

4.066 

1.13 

.0199 

3.37 

4.415 

1.20 

.0224 

3.40 

4.760 

1.28 

.0255 

3.43 

5. 145 

1.3<*> 

.0288 

3. 45 

5. 520 

1.44 

.o:tt2 

3.48 

5.«»51 

1.53 

.rt<64 

jr 


0. 2632 

.3084 

.3738 

.4483 

.5100 

.5791 

.6470 

.7111 

.7666 

.8313 

.8979 

.9578 

1.0258 

1.0915 

1.1579 

1.2174 

1.2755 

1.33W 

1.4022 

1.1664 


i/i 

r 

tt 

10 

0.  i:m9 

2.80 

.1709 

2.74 

.2287 

2.82 

.2999 

2.  HI 

.3&42 

2.94 

.4406 

2.95 

.5204 

3.02 

.599b 

3.04 

.6717 

3.11 

.7576 

3.16 

.8ri09 

3. 15 

.9376 

3.18 

1.0377 

3.21 

1.1396 

3.22 

1.2461 

8,26 

1.^26 

.   3.29 

1.4397 

3.31 

1.W94 

3. 32 

I.  (km 

3.32 

1.7750 

3.35 

so 


WEIR    EXPlSRtMfiNTS,   COEFFICIENTS,   AND   FORMULAS. 


Bazin^s  eocperimentB  on  weirs  of  irregvUar  section — Continued. 

Bazin'8  Series,  No.  156. 
Crest  height,  2.46  feet. 
Crest  width,  0.66  foot. 
Upstream  slope,  i  to  1. 
Downstream  slope,  5  to  1. 


Period. 

Observed 
head, 
experi- 
mental 

weir  A 
in  feet. 

xd 

a 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 

per 
second. 

t» 

H 

H^ 

1 

C 

1 

2 

8 

4 

6 

• 

7 

8 

9 

10 

2.76 

1 

0.246 

0.1220 

2.76 

0.887 

0.12 

0.0002 

0.2462 

0.1220 

2 

.311 

.1734 

2.80 

.486 

.17 

.0004 

.3114 

.1784 

2.80 

3 

.382 

.2361 

2.84 

.671 

.24 

.0009 

.aS29 

.2870 

2.83 

4 

.446 

.2979 

2.90 

.864 

.80 

.0014 

.4474 

.2989 

2.89 

5 

.508 

.3621 

2.91 

1.051 

.36 

.0020 

.5100 

.8642 

2.89 

6 

.576 

.4371 

2.95 

1.289 

.42 

.0027 

.5787 

.4406 

2.92 

7 

.688 

.5096 

a  01 

1.534 

.49 

.0037 

.6417 

.5144 

2.98 

8 

.703 

.5895 

8.06 

1.804 

.57 

.0051 

.7081 

.5958 

3.03 

9 

.764 

.6678 

3.10 

2.070 

.64 

.0064 

.7704 

.6757 

3.06 

10 

.834 

.7617 

3.13 

2.384 

.72 

.0081 

.8421 

.7727 

S.08 

11 

.888 

.8368 

3.17 

2.653 

.79 

.0097 

.8977 

.8510 

3.12 

12 

.956 

.9347 

3.24 

3.028 

.88 

.0120 

.9680 

.9524 

3.18 

13 

1.018 

1.0272 

3.22 

3.309 

.95 

.0140 

1.0320 

1.0484 

3.16 

14 

1.074 

1.1130 

3.30 

3.673 

1.04 

.0168 

1.0908 

1.1396 

3.22 

15 

1.139 

1.2156 

3.29 

3.999 

1.11 

.0192 

1.1582 

1.2462 

3.21 

16 

1.203 

1.3194 

3.31 

4.367 

1.19 

.0220 

1.2250 

1.3558 

3.22 

17 

1.267 

1.4262 

3.34 

4.764 

1.26 

.0247 

1.2917 

1.4686 

3.24 

18 

1.341 

1.5529 

3.36 

5.218 

1.37 

.0292 

1.3702 

1.6035 

3.25 

19 

1.394 

1.6459 

3.36 

5.530 

1.43 

.0318 

1.4258 

1.7028 

3.25 

20 



1.457 

1.7587 

3.39 

5.962 

1.62 

.0359 

1.4929 

1.8241 

3.27 

Basin's  Series,  No.  158. 
Crest  length,  6.520  feet. 
Crest  height,  2.46  feet 


Cross  section. 


/ 


1 

0.234 

0. 1132 

2.79 

0.316 

0.12 

2 

.312 

.1743 

2.72 

.474 

.17 

3 

.383 

.2370 

2.77 

.656 

.23 

4 

.457 

.3090^ 

2.79 

.862 

.29 

5 

.530 

.3858 

2.81 

1.085 

.36 

6 

.600 

.4648 

2.82 

1.311 

.43 

7 

.672 

.5509 

2.86 

1.576 

.50 

8 

.733 

.6276 

2.90 

1.821 

.57 

9 

.799 

.7142 

2.91 

2.078 

.64 

10 

.860 

.7975 

2.95 

2.364 

.71 

11 

.930 

.8969 

3.00 

2.691 

.79 

12 

.984 

.9761 

3.04 

2.9C7 

.86 

13 

1.055 

1.0836 

3.10 

3.348 

.95 

14 

1.125 

1.1933 

3.12 

3.713 

1.04 

15 

1.177 

1.2769 

3.15 

4.022 

1.10 

16 

1.243 

1.3858 

3.19 

4.434 

1.20 

17 

1.297 

1.4771 

3.22 

4.766 

1.27 

18 

1.361 

1.5878 

8.25 

5.168 

1.35 

19 

1.412 

1.6779 

1      3.30 

5.544 

1.43 

20      1 

1.467 

1.7687 

\     3.32 

\       b.«3a 

0. 


0002 
0001 

0008 
0013 
0020 
0030 
0089 
0051 
0064 
0078 
0097 
0115 
0140 
0168 
0188 
0224 
0251 
0283 
0348 


0.2342 

.3124 

.3838 

.4583 

.5320 

.6030 

.675^ 

.7381 

.8054 

.8678 

.9397 

.9955 

1.0690 

1.1418 

1.1958 

1.2C.54 

1.3221 

1.3893 

1.4468 


0.1132 

.1743 

.2379 

.3100 

.3880 

.4683 

.5557 

.6340 

.7223 

.8087 

.9114 

.9925 

1.1053 

1.2204 

1.3029 

1,4228 

1.5200 

1.6370 

1.7406 


\  .«^^\\.Vi\t>\\.'«l.Vb\ 


2.79 
2.72 
2.76 
2-78 
2.80 
2.80 
2.84 
2.87 
2.88 
2.91 
2.95 
2.99 
3.03 
3.04 
3.08 
3.12 
3.14 
3.16 
3.18 
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Bazin'9  expenmenU  on  weirs  of  irregular  section — Continaed. 


Baxin'8  Series,  No.  159. 
Crest  length.  6.611  feet 
Orest  JMight.  2.46  feet. 


•4V* 


Crow  section. 


- 

^Tiod. 

Observed 
head, 
experi- 
mental 
weir  2>, 
in  feet. 

jA 

A 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 
per 
second. 

6 

f 

// 

9 

0.1132 

C 

10 

2.68 

1 
1 

8 

t 

4 

• 

O.ll 

7 

0.0002 

8 

0.234 

0.1182 

2  68 

0.308 

0.2342 

2 

.804 

.1676 

2.75 

.462 

.17 

.0004 

.3014 

.1676 

2.74 

3 

.879 

.2883 

2.82 

.657 

.23 

.0008 

.3798 

.2342 

2.80 

~4 

.887 

.2408 

2,82 

.680 

.24 

.0009 

.3879 

.2417 

2.81 

5 

.457 

.3090 

2.81 

.868 

.30 

.0014 

.4684 

.3100 

2.80 

6 

.516 

.8707 

2.91 

1.079 

.36 

.0020 

.5180 

.  3728 

2.89 

1 

7 

.526 

.8815 

2.84 

1.0H5 

.36 

.0020 

.6280 

.3836 

2.83 

1 

8 

.599 

.4686 

2.82 

1.308 

.43 

.0030 

.6020 

.4<»71 

2.81 

I 

9  . 

.664 

.5411 

2.87 

1.553 

.60 

.0039 

.6679 

.5160 

2.84 

10 

.670 

.5484 

2.83 

1.552 

.19 

.0037 

.6737 

.5533 

2.80 

\ 

11 

.735 

.6302 

2.88 

1.813 

.56 

.0049 

.7399 

.6366 

2.85 

12 

.797 

.7115 

2.94 

2.092 

.64 

.00G4 

.8034 

.7196 

2.91 

18 

.861 

.7989 

2.99 

2.389 

.?i 

.0081 

.8693 

.8101 

2.95    , 

1 

14 

.876 

.8199 

2.94 

2.411 

.72 

.0081 

.8843 

.8311 

2.90    1 

15 

.986 

.9012 

2.93 

2.&19 

.78 

.0095 

.9446 

.9172 

2.89 

16 

.994 

.9910 

8. 01 

2.983 

.86 

.0115 

1.0055 

1.009 

2.96 

17 

1.068 

1.1037 

8.03 

3.333 

.94 

.0137 

1.0817 

1. 1255 

2.96 

18 

1.126 

1.1948 

3.10 

3.704 

1.03 

.01(>5 

1. 1425 

1.2204 

3.04 

19 

1.145 

1.2252 

3.05 

3.751 

1.04 

.0168 

1. 1618 

1.2526 

3.00 

20 

1.198 

1.3112 

3.08 

4.035 

1.10 

.0188 

1.2168 

1.3425 

3.00 

21 

1.261 

1.4161 

3.11 

4.416 

1.19 

.0220 

1.-2830 

1.4533 

3.03 

22 

1.820 

1.5166 

3.15 

4.777 

1.27 

.0251 

1  3451 

1.5599 

3.06 

23 

1.332 

1.6373 

3.13 

4.820 

1.27 

.0251 

1.3571 

1.5S08 

3. 05 

24 

1.389 

1.6370 

3.14 

5.  IftO 

1.33 

.0275 

1.4Ui6 

1.6850 

3.06 

25 

1.445 

1.7370 

3.19 

5.551 

1.42 

.o;n3 

1. 4763 

1.7932 

3.09 

26 

1.456 

1.7569 

3.19 

6.614 

1.43 

.0348 

1.4908 

1.81S8 

3.09 
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Buin'i  Serlo.  No.  IMk 

CRnnidih,i.2if**t. 
U[Mraua  alnp*.  i  Uil. 
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me 
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2.  St 
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2.91 
2.«Z 

a.  97 

2.99 
3.02 

3.  OS 

3.(18 

8.14 
3.16 

1.W70 

a.  0142 

I.M38 

I.33C1 

3.63W 

B.«m 
4.3isa 

4.7XM 

B.  567ft 

0 

29 
3« 

50 

70 

M 
9& 

16 

42 

0039 

0061 
DOM 
OOTO 

Z 

z 
z 

1 
1 

45'J3 

U4a 

6»7 

7401 

«706 
9396 

2749 

3503 

3CS9 

TTSS 

ESGB 
8120 

2aa2 

439T 
8867 

siii 

I'g  Serl«a.  No.  161. 
Icnglh.  6.643  feet. 
helghl,  I.M  leet. 


i '  z 

6  .629 

7  i         ;839 
»              .633 

10  .«H 

11  1           .H&l 

» !  :::: 

17               I.OKS 
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1 
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3243 
3847 
4429 
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S810 

rni 

4194 
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4.12 
4.2S 
4,24 

4.81 

4.31 
4.27 

4,16 

,906 

1.625 
1.883 

2.468 
2.782 
3,107 

4.0T3 

i.S!b 
5.003 

6.37H 
5.808 
fl.001 

\        6.4« 

.56 
.86 
1.16 

1.72 
1.78 
1.81 

1.90 
1.95 
2,00 

\ 

00*9 

00G6 

ook; 

0112 

0171 
0209 

0296 

0383 

W60 
(691 

O3000 

.6922 
,6530 

.7709 

.8936 

.9983 

1,1020 

1,2096 

^ 

1643        4.27 
2702  1    4.  19 

3916  1    4. 12 

4665'    4.13 

■^1  *■;; 

6770  1    4.11 

81K!  1     1. 10 

9970  '     4.UK 
0484  i     4.0S 

2640  '     3,  % 

saio      3. 88 

4.i50!     8.33 
6J76  1     3. 79 

\ 

VEIBS  OF   IBBRGULAR   SRCTKIN. 

U  OH  wir»  of  irteijHhir  mtiion — Contiiiiiwl. 


BulD'n  XeflMt  No.  113. 
CiW  Irnsth.  6.HU  lecL 
CMt  hcisht.  I.M  Int. 


Ma        4.U  I 


""sir' 


Burn-*  Serlo,  No.  IM. 
C>Ml  lenirtli.  (.(M  fcal. 
^^rem  belfbl,  I.M  toet 


wt' 

2£M 

«l 

i771 

4821 

33M 

H. 

ma 

5B2l 

mb 

ei| 

62S2 

■m\ 
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.17 
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ml 

8213 
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9I<U 

tm 
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i«,i 

3i«    : 
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4431 
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*BS 

.MITl      .M»l       .Mil       3.7H    ' 


.XSB  I..12  ■  .l«71  ,    .wm       .-.W.  r^"7 

a.Tul  l.ll  I  .IWJ      .i<T-Ji      .»'■>;(  n.*rt 
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Batin't  txperimenU  on  weiri  of  irregular  iKcfi'im— Continoeii. 


BulnnfierlehNo.  1%. 
Ciat  length,  t.bu  feet. 
Cml  belibt,  l.M  f««l. 


Period. 

3-" 

I^ 

c, 

CublclMl 

iff 

h 

I 

1 

• 

4 

'     1    ' 

1      ' 

8 

, 

0.3)7     0. 

1967 

8.» 

..«l    . 

38  io. 

oo.« 

0,M 

i 

.Ml 

ZMO 

ureo     .J 

.464 

3161 

3.86 

ISS 

.toi 

38St 

3.» 

363 

03) 

0062  '     .83 

.G9S 

0083'    ,60 

.U6 

R3t3 

3.84 

880 

S2| 

0108  1    .M 

.7K  ' 

GIOS 

3.M 

IB2 

«i  1 

0132 ,  .n 

.783  1 

fiW9 

3.U 

0162  1     -T 

3.88 

m  \    1 

11 

,•04  1 

IVWG 

3.61 

103        1 

22  I 

oai     .» 

»3S 

462  1       1 

33  ' 

l.OU     1 

watt 

3.63 

JSft'       1 

42  ' 

13 

1,080     1 

1380 

3.64 

180  '      1 

B2  ' 

03»i  l.l 

l.IM     1 

1381 

3.68 

WW  ■  1.1 

IG 

M2B 

3.66 

owl     1 

W66I  1.2 

IS 

1.27»     I 

444in 

3.68 

33«  1      1 

S3  1 

0821  1  1.3 

WM 

3.68 

VI  1 

IB' 

1.401     ] 

ew3 

>.6» 

125        1 

U2  1 

0K4I  1.4 

» 

1.448     1 

7424 

3.33 

1M        2 

10 

'***  1  '■■'' 

Buln'i  Series,  No.  176. 
Crest  length,  6.819  feet. 
Cie«  height,  2.46  feet. 


1 

0.287     0 

1164 

,2M 

1611 

3 

,368 

^ 

.439 

290B 

,4M 

sm 

^ 

.668 

^ 

.6(12 

8682 

a 

.733  ' 

u 

.861  ' 

7»89 

13 

1M7     1 

S 

15 

1? 

2156 
30T9 

!» 

1.803     1 

S»42 

30 

-^mm 

Li-o  1 

6921 

"1  '"l 


.7280      3.21 
.3129  '    3.35    ' 

.sua  '  3.3S  I 
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Am'n'n  experimenU  on  vxir$  qf  irregular  tectum — Continued. 


Baiin' 

8geritt.y 

o.  178. 

?i^ 

-JUf  ** 

Cnn  length,  6^18  feet. 

f//////////ht^ 

Cmthei«ht.2.<6feet 

CroM  section. 

Ehh. 

Period. 

Obaenred 
head 
expert- 
■  mental 

weir  A 
in  feet. 

i»» 

Oi 

Q.  flow 
per  foot, 
experi- 
mental 
weir.  In 
cubic  feet 

second. 

V 

• 

0.11 

|4 

H 

8 
0.2222 

1 
1 

1 

c 

10 

2.84 

1 

t 

S 

4 

* 

7 
0.0002 

0 

1 

0.222 

ai046 

2.88 

0.297 

0.1046 

.299 

.1635 

2.95 

.482 

.17 

.0004 

.2994 

.1635 

2.95 

■     3 

.367 

.2224 

2.96 

.658 

.23 

.0008 

.3678 

.2233 

2.96 

4 

.481 

.2880 

8.08 

.872 

.30 

.0014 

.4324 

.2840 

3.07 

5 

.491 

.8441 

8.18 

1.077 

.37 

.0021 

.4931 

.3462 

3.11 

6 

.566 

.4146 

8.19 

1.823 

.47 

.0084 

.5594 

.4180 

3.16 

•• 
1 

.614 

.4811 

8.24 

1.558 

.51 

.0010 

.6180 

.486K 

3.21 

6 

.669 

.5472 

8.28 

1.794 

.57 

.0051 

.6741 

.5533 

3.24 

9 

.782 

8.88 

2.085 

.65 

.ooefi 

.7386 

.6353 

3.28 

10 

.789 

.VUU9 

8.36 

2.355 

.73 

.0083 

.7973 

.7115 

3.31 

11       : 

.847 

.7796 

8.48 

2.675 

.81 

.0102 

.8572 

.7934 

3.37 

12 

.906 

.8624 

8.46 

2.983 

.K9 

.0123 

.91S3 

.8795 

3.39 

^    i 

.966 

.9494 

8.51 

3.331 

.97 

.0146 

.9806 

.9716  , 

3.43 

14 

1.028 

1.0428 

8.53 

8.fi71 

l.Oi 

.0171 

1.0451 

1.0683 

3.44 

15 

1.068 

1.1271 

3.56 

!        4.045 

1.14 

.0202 

1.1032 

1.1584 

3.49 

16     1 

1.142 

1.2204 

8.60 

1        4.392 

1.22 

.0231 

l.ir>51 

l.2.'>75 

3.49 

17     ' 

1.195 

1  1.3068 

8.64 

1        4.7.% 

1.30 

.0263 

1.2213 

1.3492 

3.52 

U 

1.2S9 

1.4127 

8.66 

1        5. 170 

1.39 

.0300 

1.2H90 

1.4635 

3.53 

19 

1.814 

1.5068 

8.69 

1        5.572 

1.48 

.0341 

1.3481 

1..'S(V>1 

3.56 

20 

1.366 

1.5065 

3.?i 

'        5.9.V2 

1. 55 

.0:<74 

1.4034 

.  l.rttilH  , 

3.58 

21 

1.424 

1.6092 

8.75 

1        6.375 

1.65 

.0423 

1.4(363 

1.7750  , 

3.59 

OOBNELL  UNIVERSITY   HYDRAULIC   LABORATORY/' 

This  laboratory,  erected  in  1898,  includes  a  reservoir  formed  by  a 
masonry  dam  on  Fall  Creek,  at  Ithaca,  N.  Y.  An  experimental  clian- 
nel  i8  supplied  with  water  from  the  pond  and  has,  as  its  general 
dimensions,  length,  400  feet;  breadth,  ir»  feet;  depth,  10  feet;  l)ottom 
fnide,  1:500.  Fall  Creek  drains  an  area  of  117  scjuare  miles,  and 
affords  a  minimum  water  supply  estimated  at  12  seeond-fcet.  The 
Mraulic  laboratory  is  loc'ated  at  Triphammer  Falls,  where  a  de.sccnt 
^^  189  feet  occurs.  The  weirs  used  in  the  experiments  here  described 
^ere  erected  in  the  concrete-lined  experimental  channel.  The  water 
supply  was  regulated  by  wooden  head-fjates,  operated  by  lever,  mck, 
»nd  pinion,  the  outflow  from  the  canal  passing  over  the  declivity  lx?low. 


'InredndDg  theexperimentR  at  Coniell  hydraulic  laboratory  the  value  of ;/ for  Ithaca,  latitude 


'^  ^',  Aiatude  SOD  teet,  bu  been  tnken  an  32.1G,  making!  2b -=8.02,  i^^O.OlSMT,  %  •2g=b.36. 


86  WEIR   EXPERIMENTS,  COEFFICIENTS,  AND   FORMULAS. 

EXPERIMENTS  OF   UNITED  STATES  BOARD  OF  ENGINEERS  ON  DEEP 

WATERWAYS.  • 

The^e  experiments  were  performed  at  Cornell  University  hydraolic- 
laborator>^  in  Ma^'  and  June,  1899,  for  the  United  States  Board  of 
Engineers  on  Deep  Waterways,  under  the  immediate  direction  of 
George  W.  Rafter,  engineer  for  water  supply,  in  conjunction  witk 
Prof.  Gardner  S.  Williams.  The  results  of  the  original  computations; 
were  published  in  Trans.  Am.  Soc.  C.  E.,  vol.  44,  together  with  la; 
extended  discussion.  In  the  experiments  a  closely  regulated  volume 
of  water  was  passed  over  a  standard  thin-edged  weir  which  was  placed 
near  the  upper  end  of  the  experimental  canal  and  had  a  height  of  13.1$ 
feet  and  a  crest  length  of  It)  feet,  end  contractions  suppressed.  Th« 
nappe  was  aerated,  but  was  not  allowed  to  expand  on. downstream  side. 
The  water  flowed  down  the  experimental  canal  past  a  series  of  screens 
and  baflles  and  over  the  experimental  weir  placed  at  the  lower  end  of 
the  channel. 

The  experimental  weirs  were  about  4.5  feet  high  and  6.56  feet  crest 
length.  A  leading  channel  of  planed  boards,  6.56  feet  wide  and  48 
feet  in  length,  extended  upstream  from  the  experimental  weir,  having 
at  its  upper  end  flaring  sides  extending  8.3  feet  upstream  and  meeting 
the  sides  of  the  main  channel. 

The  head  on  both  weirs  was  read  by  means  of  open  manometers 
connected  to  galvanized-iron   piezometer  pipes,  placed  horizontally 
across  the  bottom  of  the  narrow  leading  channel,  37  ieet  upstream 
from  the  weir.     At  the  standard  weir  two  piezometers  were  used,  one 
termed  the  middle  piezometer,  placed  across  the  leading  chanuelJ 
inches  above  the  bottom  and  10  feet  upstream  from  the  standard  weir. 
A  second  or  upstream  piezometer  was  placed  25  feet  upstream  from 
the  standard  weir.     Readings  of  both  piezometers  were  taken.    Itwja 
decided,  however,  to  use  the  middle  piezometer  as  the  basis  of  calcu- 
lation of  discharge  over  the  sbindard  weir.     Near  the  close  of  the 
experiments  it  was  found  that  this  did  not  give  results  agreeing  with 
those  which  would  have  been  obtained  from  a  piezometer  placed  flu;?h 
with  the  bottom  of  the  channel,  as  is  shown  to  be  necessarv  from  the 
experiments  of  H.  F.  Mills  <'  and  others.     A  correction  curve  was 
accordingly  deduced  from  comparative  experiments  between  the  middle 
piezometer  and  the  flush  piezometer,  and  the  readings  of  the  middle 
piezometer  thus  corrected  were  applied  in  the  Bazin  formula  to  calcu- 
late the  discharge  over  the  standard  weir  for  heads  not  exceeding  the 
limit  of  Bazin\s  experiments.     For  depths  on  the  standard  weir  greater 
than  2  feet  the  discharge  was  computed  by  using  coeflBcients  deduced 
for  higher  heads  on  a  shorter  experimental  weir,  on  the  basis  of  the 
Fniiicis  fonnula.     Owing  to  the  uncertainty  as  to  the  piezometers  an<i 

rt  Mills,  H.  F.,  Experiments  upon  vVe2jom<i\«it^\\&^\Tv\v^^T*>3\\^\\vN<is5e^*^^^ 
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other  conditions,  the  original  results  of  the  experiments  were  credited 
with  a  possible  error  of  5  or  6  per  cent. 

In  connection  with  the  ex{)erinients  on  models  of  the  Croton  dam,  a 
very  thorough  comparison  of  the  so-called  upstream  piezometer  with 
other  methods  of  obtaining  the  head  on  a  standard  weir  was  made  by 
Professor  Williams.  It  was  found  that  the  upstream  piezometer  gave 
theactual  head  on  the  standard  weircorrect.lv.  These  results  werecom- 
municated  to  the  writer,  and  a  recomputation  of  the  Deep  Waterways 
experiments  has  been  made,  using  readings  of  the  upstream  piezome- 
ter to  calculate  the  standard  weir  discharge  }>y  Bazin\s  forniula.  This 
method  of  calculation  eliminates  the  necessity  for  correcting  the  pie- 
zometer readings  at  the  standard  weir,  as  was  necessary  in  the  previous 
reductions.  The  discharge  over  the  experimental  weir  has  been  cal- 
culated from  readings  of  a  piezometer  placed  88  feet  upstream  from 
the  weir  and  8  inches  above  channel  bottom,  corrected  to  the  basis  of 
a  flush  piezometer. 

The  United  States  Deep  Waterways  experiments  included,  for  each 
experimental  model,  a  smaller  number  of  heads  or  periods  than  either 
the  Croton  or  United  States  Geological  Survey  experiments.     They 
were  also  the  first  experiments  of  the  kind  conducted  at  the  Cornell 
laboratory,  and  the  experience  gained  has  probably  contributed  to  the 
securing  of  somewhat  greater  accuracy'  in  the  later  experiments.     It  is 
believed,  however,  that,  as  recomputed,  the  United  States  Deep  Water- 
ways experiments  do  not  differ  much  in  accuracy  from  those  made  on 
DHxlels  of  the  Croton  dam,  which  are  stated  by  John  R.  Freeman  to 
he  reliable  within  about  2  per  cent.     The  coefficients  obtained  by 
''"^computation,  when  compared  with  the  original  United  States  Deep 
W'^atcrways  coefficients,  show  few  differences  exceeding  2  per  cent. 
The  variations  are  plus  and  minus  in  al)out  i}(\\u\\  num})ers,  and  it  is 
'^lieved  that  these  experiments  are  entitled  to  greater  weight  than 
'hey  have  hitherto  received. 

In  the  accompanying  tjibles  a  summary  of  the  recomputation  is 
^i  ven. 
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Remmfiutatiim  of  United  SUilet  Deep  Watenivgi'  Board  txjierimeiiU  o»  finir  of  v 
model  dams,  Cornell  CnirergUy  hydraulir  Inbomlory,  IS99. 
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Recomputation  of  Ihiited  States  Deep  Waterways  Board  erperimeitts  on  floir  of  water 
model  damSf  ConieU  University  hydraulic  laboratory,  1899 — Continued. 


Weir  model. 


Series  19. 


P=6.28.        L-6.58. 


Cor- 

rected 

depth 

/>.  ex- 

peri- 

i 

mental 

weir, 

centi- 

Oh 
2 

1 

meters. 

8 

27.04 

2 

51.36 

3 

142. 128 

4 

119.442 

h 

97.858 

6 

77.246 

7 

53.42 

0.8K69 

1.686 

4.662 

3.918 

3.210 

2.534 

1.752 


Column  5  shows  the  discharge  over  the  experimental  weir  per  j 
of  crest,  deduced  from  the  readings  of  the  upstream  piezometer  at 
standard  weir,  by  Bazin's  formula,  and  corrected  for  slight  leak? 

Column  3  shows  the  head  on  the  experimental  weir,  in  centimet* 
taken  by  a  piezometer  38  feet  upstream  and  8  inches  above  chai 
bottom,  corrected  to  reduce  it  to  the  equivalent  reading  of  the  fl 
piezometer. 

Column  4  shows  the  equivalent  head  in  feet. 

Column  6  shows  the  absolute  velocity  of  approach. 

Column  7  shows  the  velocity  head. 

Column  8  shows  the  head  corrected  for  velocity  of  approach; 
correction  being  made  by  the  simple  addition  of  the  velocity  hen- 
the  measured  head,  which  is  assumed  to  be  a  sufBcientl^'^  precise  eq 
alent  to  the  Fmncis  correction  formula  for  this  purpose. 

Column  9  gives  the  coefficient  C^^  deduced  from  the  foregoing. 

The  resulting  coefficient  diagrams  are  shown  on  Pis.  XV  to  XV 
inclusive. 

EXPERIMENTS    AT    CORNELL    UNIVERSITY    HYDRAULICS    LABORATORY 

MODELS   OF  OLD   CROTON    DAM.'' 

These  experiments  >vere  made  in  November  and  December,  1.' 
bv  Prof.  Gardner  8.  Williams,  under  the  direction  of  John  R.  F 
man.  The  standard  weir  used  was  located  near  the  head  of  the  exp 
mental  canal,  Avater  being  admitted  and  regulated  by  head-gates  in 
usual  manner.  The  standard  weir  was  ll.t^5  feet  high  and  16  : 
long  on  the  crest.  The  experimental  weir  was  placed  232.5  feet  : 
ther  downstream,  and  also  occupied  the  full  width  of  the  experimei 
canal.  The  models  of  the  Croton  dam  were  constructed  of  f  rai 
timber  and  were  G  to  \)  feet  high. 

a  Report  on  New  YoTk's  vialcT  HM^^X-i* ,  YT^m«A\,  v^^,  VV^^^JhWY. 
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The  head  on  the  weirs  was  measured  by  means  of  open  ^lass  miinom- 
eters  connected  to  piezometer  tubes  in  the  channel  alK)ve  each  w(Mr. 
The  piezometer  tubes  were  made  of  1-inch  «;;alvanized-iron  pip(^  with 
small  holes  drilled  along  the  sides,  the  ends  l>ein^  plugged.  At  the 
standard  weir  three  piezometers  were  used,  phiccd  paraHel  to  the  cur- 
rent, at  about  mid-depth  of  the  channel,  one  being  near  each  side  and 
one  at  mid-width  of  the  channel,  the  mid-length  of  the  pipes  lx»ing 
2t>.5  feet  upstream  from  the  standard  weir.  •  A  hook  gage  in  the  same 
section  was  used  to  check  the  observed  head. 

Erjit  ri  f/teritif  on  r^^htme  of  flow  over  mmleh  of  (tid  Croioii  danij  (hrnell  Iniversltif  hydrau- 
lic Inhffratort/,  IS99, 


IVrl«Ml 


S/ric*  I — Moth  I  A. 

Round  rrt'Kt.  old  Croton  dam.  NinrMnh  pliio. 
rre«l  and  pIoik*  16  feet  long.    Nov.  2H-'2y. 


iierim  la^MwJel  A. 

Round  i-rej't,  old  Cn^Um  dam.  unplan«Ml 
plank,  rn^X.  16  feet  long,  smooth  slopo. 
Nov.  6. 18119. 


Series  2 — Mmlel  A. 

Jiound  rrw«t.  old  C'niton  dam,  16-f(K)t  mihmMIi 
civst,  ruuuh  slope  formed  of  cleat'*  ami 
Mone  to  Himulatc  concrete  and  riprap.  !)•  r. 
4.  18y9. 


Series  3 — Model  A. 

Round  rrer*t.  old  Croton  dam,  ir>-f(K)t  cn'st. 
covere*!  with  wire  cloth  of  No.  !«  win-. 
'-inch  mt*sh,n  ronjfh  slope,  a.s  in  series  '2. 
Nov.  -2^.  1K99. 
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I  i^ame,  of  fiom  M»t  mo<U*  afold  Crdon  dam,  CamrU  Vniitnity  hy 
lie  taboralort/,  1899~Coatinneid. 
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il«  OH  rolume  of  flow  over  model*  of  old  Croton  dam,  Cornell  Iniivrftitif  hjtlntu- 

lie  laboratoriff  1899 — Continued. 


Period 
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1               I 
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depth       ^^ 
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for 
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11.77h 

3.:J21 

2  '  1.H12.-.  ■     .845 

.0111 

1.8236 

8.211 

3.336 

sferitM  J^Moda  E. 
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4.ri32  1  3.:tH8 

Diar  creat.  old  Croton  dam,  with- 

4      .M5W  .     .313 

.0015 

.8613 

2.744     3.433 

er,  Imt  with  obatmcted  channel, 

5       .  5745  1     .  179 

j 

.0005 

.5750 

1.51h  I  3.177 

rp  oontTRcUon.    Nov.  18, 1899. 

fi       .3245  '     .078 

.(1001 

.3246 

.641      XM'^ 

7       .1120       .017 

.0000 

.1120 

.133     3.518 

H  i     .1102  1     .017 
1  1  1. 4569  1      .  fiSf. 

.0000 

.006:^ 

.1102 
1.4t.32 

.140  1  3.827 

5.9.-»r     3.3156 

2  ,     .9168  1       .338 

.0018 

.  9186 

2. 982  '  3.  ;V<7 

1 

kJU*  1— Model  E,  repeated. 

3  j     .6866 

.237 

.0009 

.6875 

2.037  1  3.573 

1  as  in  preceding.    Nov.  25, 1899. 

4;     .4820         .148 
5  1     .2811  1      .071 

.0003 
.0001 

.  4M2:i 
.2812 

1.240  ,  3.702 
.579  I  3.SS3 

6  i     .1416  1      .028 
1  1  2.2927  1     1.139 

.0000 
.0202 

.  1416 
2.3129 

.226  1  4.20:i 

_      .  1               A 

•111.613  ,  3.302 

Seriet  t— Model  E, 

2  1  2.2914  1     1.138 

3  ,  1.1395         .473 

.02<r2 
.<«034 

2.3116 
I.142i) 

M1.W«     3.:502 
4. 278     3. 501 

rent,  old  Croton  dam,  16  feet  long 
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h  Trap  V 

le  experimental  weir  two  siniilar  piozomotrrs,  each  about  one 
F  the  width  of  the  channel  from  the  side,  were  used.  Owinj^ 
long  back  slope  of  Honic  of  the  model  dam.s,  the  hc^ad  was 
ed  69.75  feet  upstream  from  the  crest  of  the  experimt»n(al 
Readings  of  all  the  piezometers  were  taken  at  half-minute 
Is,  two  and  sometimes  three  observers  workin*^  at  each  weir. 
3an  of  ten  to  twenty  observations  was  used  to  determine  the 
or  each  period  in  the  experinuuit.  Freeman  stat(\s  that  he 
irs  the  resultn  of  these  experiments  for  heads  uj)  to  2.5  feet. 
ng  all  sources  of  errors,  as  eertainly  correct  within  2  per 
nd  probably  much  closer.  In  reducing  the  exi>eriments,  the 
1  the  experimental  weir  is  corrected  by  a  method  comparable 
lat  of  Francis.  Freeman  does  not  jifive  the  resultincr  coefficients 
weir  formula,  but  presents  the  results  in  the  form  of  diagrams 
g  the  discharge  per  foot  of  crest  for  the  various  models.  In 
iompanying  tables  the  computations  have  been  (.•arried  out  to 
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show  the  coefficients,  some  errors  in  the  orig^inal  data  having 
omitted. 

Column  3  shows  the  observed  head  on  the  experimental  dam,  in 

Column  7  shows  the  computed  discharge  over  the  experimental  da^ 
per  foot  of  crest.  This  was  determined  by  calculating  the  discbav^ 
over  the  standard  weir  bj-  means  of  both  the  Francis  and  Bazin  foj 
mulas,  the  mean  of  the  two  having  been  used.  The  result  correcto 
for  slight  leakage,  divided  by  16  (the  length  in  feet  of  the  experi 
mental  weir  model),  appears  in  column  7. 

Columns  4  and  5  show  the  velocity  of  approach  and  the  correisponJ: 
ing  velocity  head  at  the  experimental  weir.  The  velocity  of  approacB 
correction  was  made  by  adding  directly  the  veloc'ity  head  as  given  id 
the  observed  depth  on  the  model  dam,  this  being  considered  a  sufr 
cientW  close  approximation  to  the  Francis  method  of  correction.        , 

Columns  1  to  7  are  taken  from  the  original  computations.  TW 
coefficient  C^  has  been  computed  from  the  data  in  columns  6  and  7  hj 
the  formula 

Q 


<?,= 


H 


V 


Pis.  XIX  to  XXII  show  the  resulting  coefficients  applicable  in  tb 
formula  here  adopted, 

correction  for  velocit}^  of  approach  being  made  by  the  Fi'ancis  correc 
tion  formula  or  an  equivalent  method. 

These  experiments  were  performed  for  the  specific  puipose  o 
determining  the  discharge  over  the  old  Croton  dam.  Thoy  includ 
two  main  groups:  (1)  Experiments  on  round-crested  portion  of  tb 
dam;  (2)  experiments  on  the  angular-crested  portion  of  the  dam 
Each  group  includes  series  of  experiments  on:  (a)  Model  of  smooth 
planed  pine;  {h)  model  of  unplaned  plank;  (c)  model  with  cleats  an 
fragments  of  stx)ne  on  the  upstream  slope  to  simulate  the  natui-al  bad 
filling;  {d)  model  with  rough  slope  and  with  i-inch-mesh  wire  cloth  o 
crest  to  simulate  cut  stone;  {e)  model  surmounted  by  12-inch-squar 
timber  on  crest.  Experiments  were  added  with  a  construction  t 
simulate  a  natural  rock  ledge  lying  upstream  from  the  angular  poitio 
of  the  dam. 

The  experiments  were  abbreviated  owing  to  lateness  of  season  an 
trouble  from  uir  in  the  gage  pipes. 

The  value  of  the  results  is  limited  by  the  narrow  range  of  heac 
covered.  The  models  were  of  unusual  forms,  and  show  some  peculia 
differences  when  an  attempt  is  made  to  compare  the  results  with  thoi 
of  other  weirs  of  similar  slopes.  The  data  are  of  value  as  showing  tb 
rious  degrees  of  TougVii\^«;s  ou  the  discharge. 
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EXPERIMENTS    OP    UNITED    STATES    OEOUXHCAL    8UKVEV    AT    (X)KNELL 

UNIVERSITY   HYDRAULK*   I^VBOKATOKY. 

In  April,  1903,  the  writer  was  in»triict<»d  to  i>Ihii  and  execute  a  series 
of  exiieriments  on  models  of  dams  similar  to  those  in  use  at  ^ti^in^  sta- 
tions of  the  Geological  Survey  in  New  York,  Miehijifan,  and  els(»where. 

Tho  experiment-s  were  performed  at  the  hydniulie  Ia)H)ratorv  of 
Cornpll  University,  mainly  during  the  months  of  May  and  Jun<\  11M)8, 
and  were  conducted^  under  the  supervision  of  the  writer,  by  Prof. 
tianluer  S.  Williams,  director  of  the  Ial>onitory. 

The  various  types  of  dams  most  commonly  oeeurririj^  were  crrouj)ed 
as  follows: 

1.  Weirs  with  broad  horizontal  or  slii^htlv  inclined  crests. 

2.  Weirs  with  vertical  downstream    faces   and   inclined  upstream 

sIo|X'S. 

3.  Weirs  having  com|x>und  slojx^s,  includiiii^  those  with  inclined 
uf>stream  faces  and  with  cither  hroad  cn^sts  or  with  slopin«r  aprons. 

4.  Ck)mpletely  or  partially  curved  weir  sections,  includinjif  those  of 
ogee  profile. 

It  was  found  impossible  to  include  in  the  experiments  all  the  forms 
of  section  desired,  and  it  was  accoi-dint^lv  determined  to  limit  the 
experiments  to  the  thorough  study  of  two  class(»s— weirs  with  broad 
crests  and  weirs  with  ogee  sections  and  to  extend,  if  possitile,  the 
measurements  to  include  dams  with  vertical  downstream  faces  and 
sloping  upstream  approaches.  The  ordi»r  of  o])enition  used  in  ])n^- 
vions  experiments  was  tmnsi>osed,  the  (experimental  models  beint^  built 
on  a  bulkhead  fomiing  the  standard  weir  liitherto  used  and  located 
neiir  the  head  of  the  exi^erinuMital  canal. 

The  quantity  of  water  iKissinijf  over  the  exj)erimental  w(»irwas  meas- 
ured on  a  standaixl  weir  l)elow,  (}j\i)  feet  hi»rh  and  havin^^  a  cn»st  lcntrtl» 
of  15.93  feet.  The  head  on  \\\v  standard  weir  was  mcjisurcd  in  :i 
Itezin  pit,  3  by  4  feet  in  se<'tion,  rcachiucf  to  the  depth  of  the  bottom 
of  the  canal,  and  conununicatint^^  therewith  throut^^h  a  pipe  4  inches  in 
diameter  and  alK)ut  3.5  feet  lon*^,  opeuine:  at  the  bottom  of  the  channel 
of  approach,  29.88  feet  upstream  from  the  w(Mr.  The  head  on  the  stand- 
ard weir  was  observed  in  the  ^i^(*  pit -by  means  of  a  hook  <^a<^e  read- 
ing to  millimeters  and  estimated  to  about  one-tiftli  millimeter.  The 
conditions  at  the  standard  weir  were  thus  closely  comparable*  to  those 
obtained  in  Bazin'^s  experiments,  and  his  fornuda  for  thi^  h<M<rht  and 
length  of  weir  was  applied  to  determine  the  dischari^e.  ()bs<M'vations 
to  determine  the  leakaj^e  between  the  experiuKMital  and  standard  weirs 
were  made,  and  corrections  were  appli(»d  for  whatev«»r  leaka^^e  was 
indicated,  the  amount  being  usually  less  than  n.ol  cubic  foot  imm- second 
per  foot  of  crest.     The  discharire  over  the  stantlard  weir  was  com- 


96  WEIR   EXPERIMENTS,  COEFFICIENTS,   AND   FORMULAS. 


puted  in  cubic  meters  per  second  and  ha.s  been  reduced  to  cable 
feet  per  second,  the  discharge  table  being  as  follows: 

Discharye  over  tsUindard  weir  at  different  heads. 


Head,  in 
meters. 

Q  in  cubic 

meters,  per 

second. 

1 

Head,  in 
meters. 

1 

Q  in  cubic 
meters,  per 

0.05 

1 
0. 111863 

0.60 

4.21730 

.10 

.296230 

.70 

5.34459 

.15 

. 53207 

.80 

6. 57096 

.20 

.81166     ' 

.90 

7.  89078 

.25 

1.12871     ' 

1.00 

1 

9.;^0650 

.30 

1.48032     1 

1.10 

10.  81066 

.40 

2.27850    ' 

1.20 

12.40420 

.50 

3. 19350     1 

1 

1 

1 

The  discharge  curve  for  the  standard  weir  has  also  l>een  carefully 
checked  by  comparing  the  depth  flowing  over  with  that  on  a  similar 
weir,  using  the  formula  and  method  of  determining  the  head  adopted 
by  Fteley  and  Stearns;   it  has  also  been   checked  by  float  and  cur- 
rent-meter measurements,  and  for  lower  heads  bv  means  of  volumetric 
measurement  of  the  discharge  in  the  gaging  channel,  so  that  it  is 
believed  that  the  discharge  in  these  experiments  is  known  within  1  or 
2  per  cent  of  error  as  a  maximum. 

The  work  of  calibmting  the  standard  weir  had  been  accomplished  by 
Professor  Williams  and  his  assistants  before  the  experiments  of  the 
United  States  Geological  Survey  were  taken  up,  so  that  somewhat 
more  certiiint}'  attaches  to  the  results  of  these  later  experiments  than 
to  earlier  experiments  made  before  the  standard-weir  discharge  had 
been  thoroughly  checked. 

It  w^as  the  wish  of  the  (reological  Survey  that  the  conditions  at  the 
experimental  weirs  should  conform  to  those  actually  existing  at  dams 
which  are  utilized  as  weirs,  in  connection  with  the  stream -gaging 
operations.  In  such  cases  it  is  often  impracticable  to  utilize  gage  pits 
of  the  form  adopted  by  Razin  or  to  use  piezometer  or  hook  gages. 
The  usual  method  is  to  read  the  depth  directh^  on  a  graduated  vertical 
scale  or  measure  the  disttiiice  to  water  surface  from  a  suitable  bench 
mark.  The  method  adopted  in  the  weir  experiments  consisted  of 
reading  directly  the  distance  to  water  surface  from  l>ench  marks 
located  above  the  central  line  of  the  channel.  The  readings  were 
taken  by  means  of  a  needle-pointed  plumb  bob  attached  to  a  steel  tape 
forming  a  point  gage,  readings  being  taken  to  thousandths  of  a  foot 

Two  gages  were  used,  one  located   10.3   feet  upstream  from  the 

crest  and    another    1(1.059   feet   upstream.      In   series   XXXV  and 

following^  for  the  higUev  \\evu\s,  IW  \^\vi\\v^s  of  the  upstream  tape 

'^re  used.     For  heads  wWro  wo  v^^\\v\vv!\0C\^^Y^\v^<6^^^^>^fjctvs^N5^^ 

•e  of  the  readings  oi  tVic  U\o  Vv\v^^  nn^  \siJ«w^xv.   \\^  ^^vsfe^r^^^ 
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irface  curve  did  not  perceptibly  affect  the  reading  of  the  gage  nearest 
le  weir  for  depths  below  8  feet.  The  readingn  of  the  tapes  were 
becked  from  time  to  time  by  ol)8ervations  with  hook  gages,  thus  prac- 
ioiUy  eliminating  the  effect  of  temperature  on  the  tapes.  Observa- 
ioDs  of  the  head  were  usually  taken  at  intervals  of  thirty  seconds, 
jreat  care  was  used  to  maintain  a  imiform  regimen  of  flow  during 
Mu>h  experimental  period,  and  the  variations  of  head  wore  very  slight 
The  character  of  the  observations  is  illustrated  by  the  following  data 
taken  from  the  experiments: 

ReatUngn  of  ktpen  to  determine  head  at  experimental  weir. 


Series  XL. 

HerivH   XLI. 

Period  10. 

PiTiod  r.. 

Date     6.22,03. 

1                     Date     6,23.03. 

1 

Time.                  Ke«diDg}t. 

1                                  1 

Timo. 
h.      m.      M. 

1 

KeadinRR. 

IV*                    WW9»                  9m 

12    37    40 

42.681 

1    M  m 

43.  6:« 

.681 

.632 

.680 

.633 

.681 

.630 

12    39    00 

.<W2 

■ 

.6:^0 

I        12    52    30 

42.  (i80 

t 

.6;« 

.681 

.6:^5 

.680 

.6;V) 

.679 

.6:i4 

12    54    30 

.680 

.  633 

—  ._   _.    .  — 

.6:^0 

Mean         j        42.  imTy 

1 

.635 

.6:w 

Series   XLIII. 

Peril  Ml  a. 

.  (kV> 

Date     6,26.03. 

.  (\:Vy 

'             Time.                   Rcadinjfs. 

.  tm 

1 

.6;w 

h.      m.      j». 

I 

.  6:io 

12   ;jo  20           2.n(v> 

1 

.  im 

:«)*> 

•    t  F^  '  m^ 

.  iVM) 

.  .S()2 

.  630 

.  'MY2 

.(>34 

.  :m 

.  Vu\0 

.  'M2 

.  628 

I         .  :u)i 

1 

.  a'50 

i             .  .'UK) 

.  t«2 

12    42     10                 .:UX) 

.  628 

Moun 

2.:mry 

1     ol     20 

.631 

/ 


^\ea\\ 


\      \\\.vs\\\" 
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For  the  lower  heads  the  discharge  over  the  experimental  weir  wae 
yolumetrically  determined  by  measuring  the  rise  of  water  in  the  canal, 
as  follows: 

List  of  ej^perimental  periods  for  which  the  discharge  was  volumetrically  determiiietJ.  * 


Series. 

Periods. 

i    Series. 

1 

Periods. 

Series. 
44 

Periods. 

:^ 

1,13,14,16 

39 

1 

1 

1. 2, 3 

31 

10,11 

1     40 

1,2 

45 

1,2,3 

34 

1, 9, 10 

41 

13,14 

46 

1,2,3 

37 

5« 

43 

1.2,3 

47 

1,2,3 

38 

5,6 

43  « 

1,2,3,4 

• 

United  States  Geological  Survey  experiments  at  Cornell  University  hydraulic  laboratory  oi 

model  of  Plattsburg  dam. 

[Series  No.  XXX.     Height  of  weir=»P.  11.25  feet;  length  of  weir  crest=>L,  15.969  feet;  width  c 
channel=b.  15.97U  feet;  height  of  upstream  crest  comer,  10.50  feet;  crest  width,  3  feet.] 


No. 

1 

1 

Measured  head  on  experimen- 
tal weir,  in  feet. 

A= 
area  of 
section 

per 
foot  of 
crest. 

6 

t'= 
mean 
veloc- 

ity 
of  ap- 
proach, 
in  feet 
per sec- 
ond. 

Head  corrected 

for  velocity 

of  approach, 

in  feet. 

Q^dis- 
charge 

per 
foot  of 
crest, 
in  cu- 
bic feet 
per sec- 
ond. 

Dis- 
charve 
coeffi- 
cient 

e,. 

Num- 
ber of 
obser- 
va- 
tions. 

8 

Maxi- 
mum. 

Mini- 
mum. 

Mean 

//i 

H 

8 

4 
0.0818 

6 

7 

0.007 

8 

9 

10 

11 

9(2 

0.0993 

0.096 

11.347 

0.030 

0.096 

0.084 

2.835 

2 

31 

.7993 

.7863 

2.790 

14.041 

1.155 

4.710 

2.810 

16.218 

8.443 

3 

19 

3.1998 

3. 1473 

3.187 

14.438 

1.396 

5.766 

3.216 

20.152 

3.495 

i 

26 

2.3993 

2.3473 

2.384 

13.635 

.926 

3.710 

2.396 

12.631 

3.405 

5 

29 

1.7973 

1.7853 

1.793 

13.043 

.636 

2.412 

1.799 

8.282 

3.433 

6 

27 

1.1803 

1.1723 

1.174 

12.425 

.354 

1.274 

1.176 

4.399 

3.454 

7 

18 

1.0133 

1.0073 

1.010 

12.260 

.280 

1.016 

1.011 

8.435 

3.381 

8 

16 

.8043 

.8008 

.802 

12.053 

.200 

.719 

.803 

2.409 

3.348 

9 

34 

.6143 

.6113 

.613 

11.864 

.136 

.481 

.614 

1.608 

8.&45 

10 

24 

.5063 

.5073 

.608 

11.758 

.102 

.362 

.508 

1.195 

3.302 

11 

15 

.4283 

.4263 

.427 

11.678 

.079 

.280 

.428 

.921 

3.296 

12 

2U 

.2943 

.2903 

.291 

11.542 

.046 

.157 

.291 

.626 

3.344 

13 

32 

.2933 

.2903 

.292 

11.543 

.044 

.158 

.292 

.506 

8.209 

14 

21 

.1783       .1763 

.178 

11.427 

.021 

.075 

.178 

.240 

8.202 

15 

21 

.1793  '     .1733 

.179 

11.429 

.020 

.076 

.179 

.226 

2.976 

16 

40 

.0893       .0893 

.089 

1i.:mo 

.007 

.027 

.089 

.076 

2.K41 

17 

26 

1.5373     1.5303 

1.532 

12. 783 

.517 

1.904 

1.53.'> 

6.607 

3.471 

18 

25 

2.1033  1  2.0843 

2.094 

13.345 

.793 

3.061 

2.104 

10.576 

3.466 
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2.tlM3     1.1173  21!l.4Tli 
I     l-OOftS  213. R^ 
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I  '    .WI2    19S.U0 
S.nei  '  B.17]2,%T.03)t 

I I  i.eiH-  »i.in(7 

1.WS  :4,0IM7  W.XOK 
LZm  I  S.W90  WlHN 
l.Un     3.UM  '2W..S,'W 


I  l.K 


L.«es  [ : 


0,«H 
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»..W 
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4.aiN 

-29.  MR 
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■     .w.> 

i.'i.aw 

s,6(n 

.m 

.W2 

.m 

S.342 

3.ST0 

l.HI 

10.M&I 

a*.  701 

».7«( 

«.  wo ' 

4.ora 

■M.SSa 

a.G.'K 

,-.,»4 

«,».! 

m.iTS 

.60B 

H.4fiO 

'      .3.W 

l.iw-j 

X.^71 

1      ■■■^ 

l.W  ' 

l.Wl! 

6,701 
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United  States  Geological  Survey  experiments  at  Cornell  Unirersity  hydraulic  laboratory  or> 

model  of  Plaitsburg  dam — Continued. 

[Series  No.  XXXIII.    Height  of  weir==P,  11.25  feet;  length  of  weir  crests L.  15.969  feet;  width  o 
channel  =  b,  15.970  feet;  height  of  upstream  crest  comer,  9.79  feet;  width  of  cre.'*t,  3  feet.] 


No. 

Measured  head 
tal  weir 

on  experimen- 
,  in  feet. 

A=- 
area  of 
section 

per 
foot  of 
crest. 

1'  = 
mean 
veloc- 

Ity 
of  ap- 
proach, 
in  feet 
per  sec- 
ond. 

Head  corrected ! 

for  velocity 

of  approach, 

in  feet. 

Q-dis- 
charge 

per 
foot  of 
crest, 
in  cubic 
feet  per 
sec- 
ond. 

1 

Dis- 

coeffi- 
cient 

1 

Num- 
ber of 
obser- 
va- 
tions. 

Maxi- 
mum. 

Mini- 
mum. 

Mean 

//« 

IT 

1 

1 

2       1       8 

1 

4 
0.7493 

5 

6 

12.003 

7 
0.183 

8 
0.653 

9 

10 

11 

.15 

0.7563 

0.752 

0.753 

2.197 

3.  ,{6i\ 

2 

43 

.9973 

.9873 

.992 

12.243 

.281 

.990         .993 

3. 439     3. 473 

3 

29 

1.8963 

1.3903 

1.394 

12.&14 

.468 

1.651       1.397 

5.913     3.580 

4 

33 

1.7898 

1.7803 

1.7W 

13.034 

.671 

2. 396       1. 790 

8.747 

3.651 

5 

23 

2.3733 

2.3363 

2.352 

13.603 

.990 

3.641       2.367 

13.464     3.6d8 

6 

24     2.G683 

2.6508 

2.660 

13.910 

1.170 

4.387  ,    2.680 

16.272     3.709 

7 

62       .5593 

.5493 

.553 

11.803 

1.183 

.432  1      .572 

1.397     3.232 

8 

42       .6603 

.6493 

.653 

11.904 

.152 

.528         .654 

1.808 

3.422 

9 

12       .6804 

1 

.6783 

.679 

11.930 

.156 

.660 

.680 

l.%6 

3.330 

[Series  No.  XXXIV.    Height  of  weir=P,  11.25  feet;  length  of  weir  crest-^l..  15.969  feet;  width  i 
channel=6, 15.970  feet;  height  of  upstream  crest  corner,  8.37  feet:  width  of  crest,  3  feet.] 


1 

16 

0.6463 

0.6383 

0.641 

11.891 

0.137 

0.513 

0.641 

1.632 

3. 1S2 

2 

16 

.6423 

.6383 

.640 

11.891 

.141 

.513 

.640 

1.680 

3. 276 

3 

21 

2.0253 

2.0043 

2.015 

13.266 

.816 

2.882 

2.025 

10.826 

3.7.56 

4 

19 

1.6303 

1.6203 

1.628 

12.878 

.592 

2.086 

1.633 

7.627 

3.ti56 

5 

19 

1.2338 

1.2293 

1.232 

12.483 

.391 

1.371 

1.235 

4.877 

3.555 

6 

14 

.9523 

.9483 

.960 

12.201 

.261 

.927 

.951 

3.185 

3.434 

7 

20 

.4013 

.3983 

.400 

11.650 

.070 

.253 

.400 

.815 

3. 22.5 

8 

10 

.6243 

.6243 

.624 

11.875 

.136 

.493 

.625 

1.613 

3.269 

9 

32 

.2243 

.2203 

.222 

11.473 

.029 

.105 

.222 

.328 

3.133 

10 

39 

.1103 

.1093 

.110 

11.360 

.009 

.036 

.110 

.100 

2.777 

11 

14 

6.0963 

5.0793 

3.089 

14.840 

1.509 

5.  .'115 

3.122 

21.636 

3.923 

12 

25 

2.7763 

2.7263 

2. 749 

14.000 

1.258 

4. 615 

2. 772 

17.612 

3.816 

13 

31 

2.4388 

2.3963 

2.421 

13.672 

1.061 

3.805 

2.437 

14.374 

S.  778 

14 

25 

2.8013 

2.7963 

.800 

12.050 

.194 

.716 

.800 

2.341 

3.271 

1 

WEIBS   OF   IKRKCHrLAK   SECTION.  101 

**W^<ito  Geological  Surrey  ej-perimeuls  <it  (or  ml  I  rnirintUtf  hijdrnulic  laf)oratory 

Oil  uwdel  of  Chamhly  thm, 

"^^^Sa  XXXV.    H«Urht  of  weIr-=P,  ll.a->  fwt;  h-iiKth  of  weir  vn^nt^L,  15.»59  fwt;  whlth  of 
ciuanel^fr.  1S.97D  feet;  helffht  of  upntrcHiii  on.>Mt  coniur,  1U.'2r>  fei't;  width  of  vn^i  4.5  fevt.] 


No. 


MijAHurcd  head  on  ex|»eriinL'ii- 
tal  weir,  in  feet. 


r  - 
Dioiin 

M.*<*tiun 


I     A^ 


Ity 

of  H|»- 


UfAfl  t'ornt'twl 

for  vrliM'ltv 

nf  Hppn>ach. 

in  feet. 


^  I  M«i-  '■■  Mini-  '  M.,n  i  ".l^?'?'  "Jn?;"- 


ob»«r- 
v«-    I 

tionM.  ' 

_i 


mum.  j  mum. 


-IK 


iTei«t. 


secon«l. 


7/i 


I 


1 

2 
3 

4 
5 

t; 

7 
H 
9 
11 
12 
13 
14 
15 
16 
17 
IH 
19 
20 
21 
22 
23 
24 


64 
^ 
40 
40 
38 
45 
.41 
48 
20 
IH 
17 
17 
IK 
2» 
22 
37 
25 
17 
24 
21 
24 
19 
20 


2.5503 
1.0108 
1.5643 
2.0273 
1.7518  "1.7:^ 


1.2678 


.7598  I 
.  4458  i 
.3048  I 
3.7803  • 
3.2193  I 
8.0023 
2.6713  ' 
2.3533  , 
1.4tf28 
.2IU8 
.8918 
.8818 
.2528 
.22U3 
.IMS 
.182:) 
.0M28  , 


2..>463 

1.0068 

1.5528 

2.01:0 

1. 7:108 

1.25«t 

.7543 

.4873 

.300!) 

8. 70f» 

S.  1M18 

2.9H78 

2. 6648 

2.32h:{ 

1.4H73 

.209;) 

.3908 

.;»!:) 

.2528 

.219:) 

.im;):) 

.  1318 


I).  519 
I.OIW 
l..Yi9 
2.0-21 

l.7:w 

1.26-' 
.  7'»7 
.411 

W.  7.VS 
H.  19.") 
2. 9S7 
2. 612 
2.:iI7 
1.  ICk) 
.IM 
.WJ 

.;«1 

.221 
,ls:i 
.  i:« 


11.799       0. 110  ' 


272 


I2.25*t  I 
12.hl0         ..*»11 
i:t.272  j      .744 

VI. WK)  I     .an 
12.  m:)  '■ 

12 


11. 
11. 
l.V 
11. 
14. 
V.\. 

i:i. 

12. 

11. 
11. 
11. 
11. 
11. 
11. 
II. 
11. 


♦'.in!  I 

116' 


S'rj 

7i;i 
i:t"> 
(V42 

.'X)l 
472 
V.W 


i 


.:i7'.»  1 
.  17i; 
.n79  ' 

.Ol') 

1.71(» 
1.4in; 
1.2**;) 

l.(P77 

.y<M 

.  ( Hi.'i 

.(ir>:^ 

I 

.(Ki:>  . 

.(rji 
.(H2 


0.4(>7 
1.014 

i.yM 

2.  MW 

2. :«>l 

1.  122 
.t^'iO 

.  29;j 

7.  io;{ 
5. 7s«t 
').  224 
X.XM 
:;.  .v».> 


1.7 


/.» 


.UJ9 
2I'> 

,  IIM 
Vil 
1(»^1 

,  07> 
IM.S 
02 1 


n 


» 

0. 549 

1.(I01» 

1..t6:J 

2.  <>29 

1.711 

1.2*55 

.7:>H 

.  Ill 

.'MYl 

:).  7\*H 

;).  224 

:).oii 

2.  6SH 

2.  :);)0 
1.  i«w, 

.l.M 

.:)yi 
.  :«i 

.  2.'v{ 

.isj 

AM 


Q  -diH-l 

crest.  I  \  JJ™ 
In  cubic;  *V^!"^ 
feet|>er      *'• 
.se<rond.I 


lU 


1! 


r 


_  I 


r.i  I 


1.297 
:).  381 
li.  54S 
9.  M74 
7.Hl(i 

1.747 

2.  Ill 

.919  I 

..VJ.')  I 

21'..  114 

20.;il9 

1>.2«J7 

1 1. 9('>;)  , 

12.221  , 

(J.  072  , 

.25m  , 

.75h  I 

.  ♦•.o«» 

.  101 
.  :?25 
.2:)s  \ 

.  \'M\ 
.079 


:).  1H9 

3. 2^1 
8. 8r»2 
8. 416 
3.  :)«.*2 
3.  XM 
'A.  2«)5 
3.  i:)2 
3.  ir>9 
3. 528 
:).  h\{) 
W.  AKH\ 
3.  152 
3.43S 
:).  420 
:t.2li0 
;).096 
3. 194 
3. 2.'iS 
3. 120 
3.  («♦.» 
2.  S2r. 

:i.  :)2i 


k;rieM  No.  XXXVI.  Height  of  weir  -7M1.2:.  WvV.  U'Uk\\\  cf  weir  cri-*t  /.,  l.').%9  fret:  width  of  rhau- 
nel  -6, 15.970  feet;  height  nf  upstriMiiii  cn-st  cdriHT.  lo.."«(»  frt't;  wMili  of  cn-st,  l.r>  f«M't,  with  4  inches 
Fadiuw  quarter  round.] 


1 

18 

2. 76:^ 

2.0913 

•J.  741 

13.  WI 

l.K". 

i.:i9i 

2.  7<il 

i«5.r.s«; 

3.1510 

2 

18 

2.:*>13 

2.2913 

2.  :iir. 

i.3.:)<;7  ■ 

. '.»;«; 

3.  .v».s 

2. ;):«) 

I2.r.9>* 

3.  .')4'.9 

8 

80 

2.9:^73 

2.  H92;) 

l.9i:» 

i:^.  i«i»'. 

.702 

'J.  jwu;  , 

i.y2;< 

9. 243 

3.  U".7 

4 

23 

1.5173 

1.4i»93 

l.f»07 

12.  7.> 

.  :^)\ 

1 .  V.7 

1.511 

r..  390 

:).  Ill 

5 

21 

1.114:) 

1.1013 

I.IU 

r_'.:ii;i 

.  :i2o 

1.173 

1.112 

3.  l»fK) 

•,i.  :W7 

« 

19 

.  755:) 

.719:5 

.  7n:J 

12.1MM 

.177 

.  rHvi 

.  75:) 

2. 12:) 

3.21s 

7 

22 

.4948 

.  VM\  , 

.  IW 

11.7}:i 

.  0'.»r> 

.  :i45 

.  lirj 

1.113 

3. 221 

I 


102        WEIR    EXPERIMENTS,   COEFFICIENTS,   AND    FORMULAS. 


United  Slates  Geological  Surrey  experimeutJi  at  Cornell  hifdraulic  laboratory  on  model 

Dolgeville  dam  with  injured  apron. 

[Series  No.  XXXVII.    Heiffiit  of  yrelr^P,  ll.iS  feet;  length  of  weir  cre»t=L,  15.969  feet:  widtl 
channel =/»,  ir>.970  feet;  height  of  upstream  crest  comer,  10.25  feet:  width  of  crest,  G  feet.] 


Measureil  head  on  exi>erlmen- 
tal  weir,  in  feet. 

i4  = 

area  of 

He<'tion 

per  foot 

of 

crest. 

mean 
vehK'- 
ity  of 

pn>ach. 
in  feet 
per  sec- 
ond. 

Head  corrected 

for  velocity 

of  approach, 

in  feet. 

Q^dis- 
charge 

per 
foot  of 

1 

Dis- 
chancc : 
coem-  1 
f'ient 

No. 

Num- 
ber of 
obser- 
va- 
tions. 

Maxi- 
mum. 

Mini- 
mum. 

Mean  -^ 
D. 

H 

crest, 
in  cu- 
bic feet 
per  sec- 
ond. 

1 

i             3              4 

&             6 

7 

8 

» 

10 

11      I 

1 

1 

30  :  0.9203  1  0.9113 

0.916  1  12.166 

0.251 

0.878 

0.917  !    3.049      3.471 

2 

35     3.5613     3.4233       3.565  '  14.816 

1.535 

6. 828 

3.599     22.744      3.3;« 

3 

28     2.9123     2.8573       2.927     14.178 

1.170 

5.060 

2.947     16.593     3.279    ; 

4 

52     2.3293     2. 29013       2.324  i  13.574 

.906 

3.570 

2.3:«     12.297     3.444 

5 

59     1.6413  i  1.6213       1.635  ,  r2.885 

.585 

2.100 

1.640       7.614     3.593 

5a 

41 

1.3973 

•1.3923 

.  415 

11.666 

.069 

.267 

.415         .810     3.029 

United  States  Geological  Survey  experimenta  at  Cornell  hydraulic  laboratory  on  model 

Dolgeville  dam, 

[Series  No.  XXXVIII.    Height  of  weir=/»,  11.25  feet;  length  of  weir  crest=/.,  15.969  feet;  widil 
channel ^ft.  15.970  feet;  height  of  upstream  crest  comer,  10.25  feet;  width  of  cr^^st,  6  U^i.] 


No. 


Measured  head  on  exf>erimen- 

lal  weir,  in  feet.  ^  _ 

I  area  of 
'  section 
per  foot 

I      of 


Num- 
ber of 
obser- 
va- 
tions. 


1 
2 
3 
4 
5 
6 

mm 

I 

8 

9 

10 

11 

12 


32  0. 
36  1, 
25  1, 
32 
34 
24 
27     3 


Maxi- 
mum. 


Mini- 
mum. 


34 


3. 


29     2. 


30 

28 
28 


2. 
1. 

1. 


3973 

6843 
1143 
7513 
5093 
2173 
4726 
1176 
6176 
2096 
9306 
5286 


0.3913 

1.6713 

1.1093 

.7473 

.5083 

.2113 

3.4586 

3.0806 

2. 5926 

2.1806 

1.8156 

1.510<i 


Mean=- 
D. 


6 

0.395 

1.689 

1.112 

.749 

.504 

.209 

3.470 

3.100 

2.605 

2.198 

1.920 

1.517 


crest. 


6 


r= 
mean 
veloc- 
ity of 
ap- 
I>roach, 
in  feet 
per  sec- 
ond. 


Head  corrected '        .,    i 
for  velocity       Q=di8- 
of  approach,     charge 
in  feet. 


11.646 
12. 940 
12.362 
12.000 
11.754 
11.460 
14.721 
14.351 
13.856 
13.449 
13. 171 
12. 768 


0.068 

.605 

.333 

.185 

.101 

.026 

1.466 

1.271 

1.019 

.846 

.726 

.514 


// 


0.249 

2.206 

1.175 

.649 

.358 

.096 

6. 551 

5. 521 

4.243 

3.283 

2.677 

1.S72 


// 


9 


per  Di.x- 
foot  of  .  ciianri' 

crest.  cm*fn- 

in  cu-  cieni 

bicfeet  C\. 
per  sec- 
ond. 


0.396 

1.695 

1.114 

.750 

.504 

.209 

3. 501 

3. 124 

2. 621 

2.209 

1.928 

1.519 


10 

0.790 

7.826 

4.113 

2.223 

1.186 

.294 

11 


3.176 
3. 518 
3.501 
3.426 
3.310 
3.081 
X  295 
3.:)03 
3.329 
3.467 
3. 570 
3.503 


[Seriew  No.  XXXIX.    Height  of  weir=P.  11.25  feet;  length  of  weir  crest=/.,  15.969  feet;  wic; 
channel  -b,  15.700  feet;  height  of  upstream  crest  corner.  10.25  feet;  width  of  crest,  6  feet.} 


I 


I 


/ 


''    1 
3 

4 

5 

6 

mm 

I 

8 
9 


a 


WEIB8   OF   IRREGULAR   SECTION.  103 

'^it*  Groloffiatl  Surrey  experimetUj*  tU  Cormil  hijdnndii'  hfMmitnnf  on  modtl  of 

flairtop  ireira  with  rertiral  faa's. 

^-  XL   Height  of  weir- P.  11.2B  feet;  k'tigth  of  weir  vTwt  ■■  L,  iri.9iW  fwt:  width  «f  chtiniiel  ^ 
b,  15.970  feet;  width  of  broad  vTvut,  0.479  f(H>t:  nHp|»c  a4'mtod.] 


Heanired  head  on  ezperimen- 
tAl  weir,  in  feet. 


mean 


-Vo. 


Num- 
ber of 

OlMf- 
"Tt- 

tion*. 


I 


Maxi- 
mum. 


I 


Mini- 
mum. 


MUHH- 

IK 


HeHdrorivc'twl 
forveliK'ilv     '  (^  .iHh- 


of  jiimnmrh,    ,  cliHixe      iu„ 
;    -  fti>tof   *:'"!2i^* 


I 


of 
crewl. 


in  feel 

llK»r  WM*-| 

,    ond. 


7/5 


I 


1 

2 
3 

.S 
6 

8 

9 
10 
11 


I 


I 


19 

0.6348 

17 

.2643 

18 

.2013 

30 

.1216 

S3 

1.9916 

S6 

1.6256 

26 

1.2S56 

21 

.97fi6 

21 

.8218 

10 

.6518 

10 

.4508 

0.6U93 

.2598 

.2513 

.1206 

1.9M16 

1.6106 

1.2496 

.9706 

.8163 

.6493 

.4483 


I 


O.GAl 

.264 

.124 

1.9^9 

1.61K 

].'i5(> 

.977 

.820 

.650 

.449 


6 

11.8V2 

11.  Ml 
ll.ai5 
11.375 

i;i.2:tt» 

12.  WW 
12.507 
12.22S 
12. 070 
11.900 
11.700 


I 


0.  i:» 

AW  I 
.WJ3  ' 
,011  I 
.710  I 
.530  I 
.377  i 
.2ti2  I 
.204  I 
.  i:w 
.  074 


0. 502 

.i:« 
.!:» 

.014 

2.  Wl 

2. 0»^'> 

1.412 

.«)7 

.743 

.r,'Jl 

.  301 


Jl 


9 

0.  r>32 
.  2»>J 
.2til 
.121 

i.ikh; 

l.rt22 

1.25y 

.97K 

.  HJO 

.  tr»o 

.119 


I  (TtM.  I 
|ini'ul>k' 
fet?l  |K*ri 
iscMtMid., 


r<»ertl- 
c'ient 


I 


10 

1.;'»X0 
,:*43 
.:wo 

.129 
9.  401 

r..«i9 

4.713 

3.  itro 

2. 4r.9 
I.CmI 

.K<;7 


II 

I  3. 14S 

'  2.5m 

2.791 
I  2.943 
I  3.332 
I  3.301 
I  3.:«K 

3. 31K 
I  3.325 
,  3. 151 

2.S81 


»«?%  Xo, 


^^CU.    Heiffbt  of  weir--  /».  11.2'»  (wV.  ItMiRth  n( 
*^*^«tnncl  "  6,  15.970  foet;  width  of  hrttnd  crevt,  \AVUi 


wi'ir  rr«.*st       /.,   I'».9(i9  feet;  width  of 
foi't;  niippr  iwirtly  H<"mt«'<l.J 


1 


/ 


25 

8.8606 

3.8256 

25 

».  l'.'U6 

3.1666 

26 

2.6906 

2.6656 

31 

2.0806 

2.0116 

28 

1.60t3 

1.59r.J 

27 

1.2373 

1.2293 

25 

.9443 

.9393 

34 

.6733 

.6693 

30 

.4893 

.1873 

18 

.3.1C3 

.3293 

81 

.2113 

.'HJlfKi 

22 

.1253 

.  1213 

20 

.4206 

.4136 

44 

.4206 

.4126 

I 


u.  It!.. 

15.(»92 

1.692 

7.IW.1 

3.H^:{  ' 

25.  .'•^{l 

:?.  3:j7 

3.177 

14.42M : 

1.317 

5. 7;;o 

3.2(r2  1 

1H.91».5 

:{.315 

2.671 

13.1*25  ' 

l.il.'iO 

4.  113 

2.t;«.;o  1 

11.021 

:{.3i4 

2.022 

13.272 

.tW) 

2.  S*<9 

2.(r2>s  1 

9.021 

:i  ixi 

l.tiOl 

I2.sr.2  ' 

.  Hi2 

2.o:j-j 

l.f^Ol  1 

5.  9:m» 

2.  922 

1.2;W 

12.  IHI  ' 

.  :>i)7 

1.372, 

1.231  ' 

:5.  H;i.5 

2.  7W 

.912 

12.  I'.iJ  ' 

.  203 

.915 

.912 

2.  i7»; 

2. 7tx; 

.«71 

11.922  ' 

.12:$ 

.  575 

.<i'.»2  , 

1.  172 

2.  r.ii() 

.4HS 

11.7;'.9  , 

.078 

.311 

.  1-SX    : 

.910 

2.  fii'.9 

.  :i;;o 

ll.'^l 

.(•i:. 

.  l'.K» 

.'.'uA) 

.  520 

2.712 

.  210 

11.  0.1 

.021 

.  (h.m; 

.210 

.  272 

2.  S27 

.  12-J 

11.37:'. 

.011 

.013 

.122 

.  i:jo 

;{.  047 

.7.HS 

12.o:is  , 

.i:.:; 

.  ri'.n» 

.7SS 

l.sio 

2. ii\l 

.417 

11.0I-.H 

1 

.(Kit 

.  270 

.  117 

.  7.^.0 

2.  7S2 

.417 

ll.r/»H 

.  tW).'» 

.2711 

.  117 



.7.>'.» 

2.M5 

,..     I 


I 

« 


^  >.  XLII.    Height  of  welr=/',  11.25  fctt:  li-iiKth  nf  wrir  m'st     /..  15.«X'.9  fc«l:  width  «»(  chnn- 
nel-5,  15.970  feet;  width  of  hnwid  rnM.  12.2:VJ  ftM-l;  nappr  partly  ju-mted.] 


9 

7 


9 


33 

0.1706 

32 

4.3706 

26 

8.8316 

38 

3.0446 

82 

3.7356 

29 

3.6S56 

88 

8.3966 

27 

2.250G 

34 

1.4706 

22 

1.0986 

86 

.6406 

28 

.6126 

0. 162t>  I 
4.8416  I 
3.8006  > 
3.0256  ! 
3.7186  ' 
3.  ft77(»  ■ 
3.8806  ' 
2.24W  ' 
1.4526  ' 
1.0906  I 
.ri:i7(i  I 
.610G  , 


0.  lO^i 
4.35;j 
3.  .»<09 

3.o:« 

1.72H 
2. 5X0 
3. 3X7 
2. 2 13 
1.419 
1.09t; 
.  (»9 
.611 


11.  MS  I 

15.1*101  I 

15.  (H«  I 

14.2><3  I 

12.979  I 

13..s:U  I 

1 1.  n:ts  I 

i:^  191  I 

12.70<»  I 
12.317 
ll.X9<» 
11.  W2 


O.OlO 

1..>1 

l.\U] 
.971 
.4rt7 
.7K7 

].]'.'A)  . 

.rH>7 
.:i»i9  ' 
.25;^  ' 
.lUi  I 


0.  (♦♦■.9 
9.  VM', 
7.510 
5.317 
2. 27S 
4. 1('.4; 
li.  2n5 


o!  U'-H  '  0.  ISO  '  'J.  (Ill 
4.3S9  I  21.710  '  2.0XX 
3.835  '  19.  X%  I  2.W9 


A.UU\ 
1.7:V2 

2.  .'>S9 

3.  4W. 


:{.:<73  '     2.219 


.  lOlJ 


l.7li< 

1.119 

.511 

.47S 


1.451 
1.097 

.Oil 


13.X7»> 

0.  Ot'^G 

10.  MX2 

ir..5:t5 

K.870 
4.tiS2 
:s.  129 
1.:J75 
1.290 


2.  rdo 

2.  tJlUJ 
2.012 
2.  <i31 
2. 629 
2.  7t)l 
2.  723 
2.  (W9 
2.700 


2O0—07- 


■10 


104        WEIR   EXPERIMENTS,   COEFFICIENTS,   AND   FORMULAS. 


United  Stales  Geological  Sarvey  ejcperitneiUa  at  Cornell  hydraulic  laboratory  on  modet 

flai'toj)  weirs  with  vertical  faces — Continued. 

[Series No. XLIII.    Ileightof  weir=P,  11.25 feet;  lengthof  weir cre8t=L,  15.969 feet;  widthof  chann 
5, 15.970  feet;  wi  Jth  of  broad  crest,  16.302  feet;  surface  somewhat  rough;  nappe  partly  aerated. 


No. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


Measured  head  on  experimen- 
tal weir,  in  feet. 


Num- 
ber of 
obser- 
va- 
tions. 


12 
12 
10 
26 
33 
27 
34 
30 
23 
25 
26 


Maxi- 

Mini- 

mum. 

mum. 

8 

4 

0.8536 

0.8506 

.4496 

.4426 

.3216 

.3106 

.6936 

.6856 

4.4506 

4.4176 

3.6806 

8.6306 

2.9426 

2.9306 

2.3626 

2.3586 

1.8956 

1.8866 

1.4826 

1.4756 

1.2086 

1.2026 

Mean: 
D. 


5 

0.851 

.447 

.312 

.689 

4.432 

3.661 

2.936 

2.360 

1.890 

1.480 

1.206 


A= 

area  of 

section 

per  foot 

of 

crest. 

t.=     ! 
mean  i 
veloc-  1 
ity  01 

proach, 
In  feet 
per  sec- 
ond. 

6 

7 

12. 102 
11.698 
11.663 
11.940 
15.683 
14.912 
14.186 
13.611 
13. 141 
12.731 
12.467 

0.168 
.069 
.040 
.129 
1.595 
1.251 
.930 
.706 
.520 
.374 
.282 

Head  corrected 
for  velocity    '  Q=dis- 
of  approach,    :  Charge 
in  feet.  p(>i> 

foot  of 
crest. 
3  in  cubic 

if*  H     ifeet  per 

second 


0.786 

.299 

.174 

..573 

9.449 

7.076 

5.062 

3.644 

2.607 

1.804 

1.327 


0.852 

.447 

.312 

.690 

4.469 

3.686 

2.948 

1».368 

1.894 

1.482 

1.208 


10 

2.«27 

.811 

.468 

1.544 

25.011 

18.657 

13.200 

9.607 

6.841 

4.767 

3.520 


Dis-     , 

charge 

coem 

cient 

C,. 


11 


2.579 
I  2.713 
I  2.684 

2.696 

2.647 
i  2.687 
I  2.608 
;  2.6:i7 
i  2.624 

2..«i31 
!  2.652 


[Scries  No.  XLIIIa.    Ileightof  weir=P,.11.25  feet;  length  ofweir  cre8t=L,  16.969  feet;  width  of  cl 
nel-=6,  15.970  feet;  width  of  broad  crest,  16.302  feet:  smooth  planed  surface.] 


1 

19 

0.3tV26 

0.3596 

0.361 

11.612 

0.060 

0.217 

0.361 

0.576 

2.653 

2 

20 

,2496 

.2426 

.246 

11.497 

.026 

.122 

.246 

.305 

2.494 

3 

41 

.1686 

.l&i6 

.167 

11.418 

.013 

.068 

.167 

.153 

2.240 

4 

16 

.9906 

.9846 

.986 

12.236 

.214 

.980 

.986 

2.618 

2.673 

5 

28 

.9856 

.9776 

.981 

12.232 

.210 

.973 

.982 

2.568 

2.638 

0 

23 

.7886 

.7826 

.786 

12.036 

.153 

.697 

.786 

1.847 

2.651 

7 

31 

.6226 

.6206 

.621 

11.872 

.110 

.490 

.622 

1.309 

2.670 

8 

21 

.4976 

.  .4916 

.496 

11.747 

.080 

.350 

.496 

.945 

2.704 

9 

25 

.3926 

.3906 

.392 

11.643 

.058 

.246 

.892 

.670 

2.728 

10 

31 

.2806 

.2786 

.280 

11.530 

.036 

.148 

.280 

.421 

2.848 

11 

28 

.1606 

.1606 

.161 

11.411 

.016 

.064 

.161 

.184 

2.851 

12 

24 

.  0776 

.07.56 

.077 

11.327 

.006 

.021 

.077 

.066 

3.127 

[Series  No.  XLIV.     Height  of  weir=P,  11.25  feet;  length  of  weir  cre8t=/.,  15.969  feet;  width  of  c 

nel-^^,  15.970  feet;  width  of  broad  crest,  8.980  feet.] 


1 
2 
3 
4 


5 


6 

7 

8 

9 

10 

11 

12 


27 


20 
32 
20 
19 
17 
31 
28 
31 
29 
26 
32 


0. 3i:% 

.1596 

.4196 

3.0666 

2.3306 

2.8656 

1.5166 

1.2.556 

1.0396 

.K996 

.  7326 

.6046 


0.3116 

0.312 

.1576 

.159 

.4176 

.419 

.3.0506 

3.a58 

2.3116 

2.319 

2. 8-186 

1.8.56 

1.5106 

1.513 

1.2506 

1.2.52 

1.03.'i6 

1.088 

.8916 

.897 

.7306 

.7.32 

.5006 

.602 

11.663 
11.410 
11.670 
14.309 
13.669 
13. 107 
12. 763 
12.503 
12.289 
12. 148 
11.983 
11.753 


O.WO 
.014 
.058 
.986 
.686 
.512 
.386 
.297 
.228 
.186 
.140 
.063 


I 


0.174 

0.312 

.064 

.159 

.271 

.419 

5.886 

3.073 

3.547 

2.326 

2.537 

1.860 

1.854 

1.515 

1.404 

1.254 

1.059 

1.039 

.850 

.897 

.627 

.782 

.356 

.502 

0.469 

.163 

.679 

14.105 

9.307 

6.712 

4.928 

3.718 

2.808 

2.254 

1.676 

.971 


2.691 
2.570 
2.501 
2.619 
2.624 
2.646 
2.642 
2.649 
2.646 
2.662 
2.676 
2.727 


WBIB8   OF  IBBEGULAR  SECTION. 


105 


rImI  Staiet  Chatogieal  Survey  experiments  at  ConteU  hydraulic  laltoratqry  on  model  of 

flattop  weirs  with  vertical  facen — (>)ntinued. 

9la  No.  XLV.    H«lght  of  weir^Mp,  11.25  feet;  length  of  weir  crent-^/,.  15.969  fi>ct:  width  of  chan- 
nel »fr.  1&97D  feel;  width  of  bmid  crcnt,  6.K75  feet;  nappe  partly  aerated.] 


No. 


Mesfured  head  on  experimen- 
tal weir,  In  feet. 


Num- 
ber of 
olner- 
rm- 

tiona. 


8 


1 

2  j 

8 ; 

41 
5 


« 
7 

8 
9 
10 
U 


M 
82 
88 
81 
81 
82 
42 
26 
3.1 
28 
86 


Maxi- 

Hini- 

mnm. 

mum. 

8 

4 

0.1766 

0.1726 

.2»6 

.2526 

.3906 

.8886 

.9906 

.9756 

1.2456 

1.2896 

.9126 

.9066 

.7846 

.7306 

1.0006 

.9916 

.6906 

.5806 

.5916 

.5806 

.5J16 

.5116 

Mean- 
D. 


0.174 
.258 
.890 
.9«2 

1.242 
.908 
.788 

1.996 

1.585 
.  590 
.520 


area  of 

flection 

per  foot 

of 

crest. 


6 

11.4*24 

ii.rioi 

11.640 
12.283 
12.492 
12. 159 
11.983 
13.247 
12.836 
11.841 
11.T71 


r  — 
mean 
veloc- 
ity of 

proach, 
in  feet 

per 
second. 


Head  corrected 
for  velocity    i  O-diH- 
ofappnMch,     charge 
in  feet.        |     p^^r 

-  I  foot  of 

I  I  croMt. 

,  lin  cubic 

n*  H      feet  per 

Hccond. 


I 


0.018 
.029 
.055 
.209 
.293 
.189 
.139 
.564 
.410 
.103 
.087 


0.072 
.127 
.243 
.975 

1.386 
.367 
.627 

2.830 

2.  QUO 
.4M 
.370 


0.174 
.253 
.390 
.983 

1.243 
.909 
.733 

2.001 

1.587 
.590 
.521 


10 

0.207  , 
.337 
.641  ' 
2.557  I 
3.GG6  ' 
2.294  I 
1.670 
7.4r>9  ' 
5.264  j 
1.220 
1.022  , 


DiH- 

charge 

(wefli- 

cient 


11 

2.H57 
2.  (Al 
2.635 
2. 624 
2.645 
2.64li 
2.  ('i63 
2. 639 

2.6;k 

2.6h9 
2.  ?22 


^^  ^01 XLVI.    Height  of  weir=  P,  11.25  feet;  length  of  weir  crest  - 
nel=6, 16.970  feet;  width  of  broad  crcxt,  3.174  fwt:  napi>e 


/.,  l.MMW  feet;  width  of  chaa- 
I»artly  aeralcfl.] 


1 

3 

-4 

■a 
I 

8 
9 

:^o 

^1 

^2 


I 


26 

0.2526 

41 

.1916 

84 

.4186 

23 

2.9686 

30 

2.4956 

82 

2.0876 

33 

1.6P06 

82 

1.2826 

82 

.9726 

81 

.7866 

88 

.6026 

38 

.5f»f)6 

0.2446 

.1896 

.4166 

2.9416 

2.4806 

2.0125 

1.5906 

1.2286 

.9706 

.7816 

.6006 

.W26 


o.2r)0 

.lUl 

.417 

2. 9(V> 

2.486 

2.o:«) 

1.597 

1.2:f2 

.972 

.784 

.<i02 

.50;i 


11.501 
11.441 
11.6«W 
14.216 
13. 737 
13. 2S0 
12.817 
12.  l«i 
12.222 
12.a«> 
11.H.V2 
11.751 


0. 020 
.019 
.0«W> 

1.018 
.8(« 
.5*^1 
.41i 

.  2«n 

.2(>s 
.  1M 
.lOfi 
.(>S2 


..  I 


0.125 

.08:* 

.269 

5.117 

3. 913 

2.  IXW 

2.022 

l.;{70 

.  9.V.) 

.  (J95 

.4«>7 

.  :t'>7 


0. 2rH) 

.191 

.417 

2.  Wl 

2.  VM\ 

2.  (KV> 

1.599 

\.Z\V 

.972 

.7S5 

Mn 


o.:w:J  2. 

.221  I  2. 

.7t)<i  2. 

14.901  2. 

ii.o:r2  '  2. 

7.  M95  2. 

5.  :«i0  2. 

3.r.2S  2. 

2.r>ty  i  '2. 

l.H.'Wi  '  2. 

1.254  2. 

.  '.h;7  2. 


665 
li6U 

89o 
71W 
7-20 
CiTiO 
W7 

i\H) 
('»^46 
70<; 


).  XLVII.    Height  of  weir^  /',  11.25  feet;  length  of  ucir  crest     A,  In.iHl'J  feci:  width  of  chnn- 
nela5, 15.970  feet;  width  of  bnmd  cri-Ht.  0.927  f«M)t;  nH[»pc  pHrtly  acniti'fl.] 


1 

27 

2 

29 

3 

81 

4 

29 

5 

29 

6 

26 

7 

29 

8 

80 

9 

27 

10 

84 

11 

27 

12 

80 

0.1666 

.2816 

.4166 

2.9446 

2.6306 

2.0196 

1.5786 

1.2296 

1.0096 

.7786 

.6296 

.4616 


0.1636 

.  .2726 

.4106 

2.9206 

2.5116 

2.0106 

1.5706 

1.2236  ! 

1.0O46  , 

.7756 

.6276 

.4606 


\r:nA  I 


0. 165 

.278 

.412 

2. 9:« 

2. 5*22 

2.014 

1.592 

1.21'6 

1.007 

.777 

.62<.> 

.461 


11.416 
11.  .729  ' 

11.  WW  I 
14.1H4 
13.772 
13.261  ' 

12.  HI2 
12.477  . 
12.2.'>H 
12.027 
11.S79 
11.712 


U.016  . 
.(KW  • 


1.1S7 
.  i>70 
.  722 
.512 
.315 
.  24S 
.16:J 
.117 
.073 


I 


o.ot;7 

.147 

.265 

5. 07»J 

4.037 

2.  «74 

2. 015 

1.3«J1 

1.012 

.(iHT) 

.499 

.313 


I).  1  «•».=> 

.278 

.412 

2.951 

2.  r.35 

2. 021 

1.59<i 

1.228 

l.OOH 

.777 

.629 

.461 


0. 1S« 
.377 
.700  , 
16.840  ' 
13.3tJ0  I 
9. 572 
6. 5K2 
4.308  j 
3.  IVI6 
1. 9<l.'i 
l.WJ 
.8n9 


2.  t;90 
2.  rH« 

2.  (>44 
3.318 
3.314 
3.331 
3. 2«i6 

3.  \m 
3.008 
2.8«9 
2. 786 
2.741 


106        WEIR   EXPERIMRNTS,  COEFFICIENTS,  AND   FORMULAS. 


UnUed  States  Geological  Survey  experimetUs  at  Cornell  hydraulic  labortilory  on  mode 

Merrimac  River  dam,  at  Laurence,  Mass. 

[Height  of  weir=P,  6.65  feet;  length  of  weir  cre8t=3L,  9.999  feet;  width  of  channel »6, 15.97  fc 


No. 


Meannred  head  on  experimen- 
tal weir,  in  feet. 


Num- 
ber of 
obKer- 

va- 
tions. 


Maxi- 
mum. 


Mini- 
mum. 


1" 

3« 
21 
10 
11 
22 
23 
12 

1 
24 

2 

3 
13 

4 
25 

5 

6 

7 

9 
19 


Mean 
J). 


5 


4.001 
3.930 
3.630 
3.630 
3.166 
2.815 
2.510 
2.223 
2.130 
2.041 
1.850 
1.746 
1.645 
1.490 
1.322 
1.268 
1.089 
.764 
.584 
.583 
.198 


A  = 
area  of 

r= 
mean 
vcloc- 

ity 

of  ap- 
proach, 
in  feet 
per  sec- 
ond. 

Head  corrected 

for  velocity 

of  approach. 

in  feet. 

Q=di»- 
charge 

per 

foot  of 

crest, 

in  cubic 

feet  per 

second. 

Difi- 

ehancc 

coelH- 

cient 

section 

per 
foot  of 
crest. 

//i 

H 
0 

6 

7 

8 
8.288 

10 

11 

10.651 

2.618 

4.094 

27.893 

3.365 

10.580 

2.563 

8.054 

4.018 

27.120 

3.367 

10.280 

2.309 

7.029 

8.670 

23.740 

3.377 

10.280 

2.319 

7.029 

3.670 

23.738 

3.377 

9.816 

1.939 

5.769 

3.216 

19.039 

3.300 

9.465 

1.654 

4.837 

2.860 

15.660 

3.237 

9.160 

1.424 

4.067 

2.548 

13.049 

3.208 

8.873 

1.200 

3.361 

2.244 

10.652 

3.169 

8.780 

1.127 

3.160 

2.149 

9. 898 

3.142 

8.691 

1.066 

2.983 

2.049 

9.265 

3.158 

8.500 

.932 

2.542 

1.868 

7.929 

3.113 

8.396 

.860 

2.327 

1.756 

7.227 

3.105 

8.295 

.802 

2.302 

1.743 

6.651 

2.889 

8.146 

.691 

1.832 

1.497 

5.631 

3.074 

7.972 

.600 

1.528 

1.327 

4.791 

3.135 

7.918 

.556 

1.434 

1.272 

4.410 

3.075 

7.739 

.462 

1.141 

1.092 

3.581 

3.138 

7.414 

.284 

.669 

.765 

2.108 

3. 151 

7.234 

.195 

.447 

.685 

1.412 

3.158 

7.233 

.192 

.446 

.584 

1.389 

3.114 

6.848 

.039 

.088 

.198 

0.270 

3.067 

1 

In  the  accompanying  tables  (pp.  98-106),  columns  2,  3,  and  4  slic 
respectively,  the  number  of  observations  of  head  and  the  maximi 
and  minimum  readings  in  each  experimental  period.  In  column  5 
given  the  mean  head  on  the  experimental  weir  deduced  from  the  ta] 
observations  above  described.  Column  6  shows  the  area  of  cros8  se* 
tion  of  the  channel  of  approach  per  foot  of  crest.  For  suppresse 
weirs  this  quantity  equals  the  sum  of  the  height  of  weir  plus  tli 
measured  depth  on  crest.  For  weirs  with  one  end  contraction  th 
quantit}'  A  is  obtained  by  dividing  the  total  area  of  the  water  scH^tion 
where  D  is  measured,  by  the  not  length  of  the  weir  crest  corrwte 
for  the  end  contraction.  For  those  series  where  the  depth  on  th 
experimental  weir  w^as  increased  by  contracting  the  weir  to  about  on( 
half  of  the  channel  width  and  introducing  one  end  contraction,  tl 
net  length  of  crest  has  been  determined  by  the  method  of  Franciij,  I 
deducting  one  tenth  the  head  from  the  measured  length  of  crest.  Tl 
discharge  per  foot  of  crest  of  the  experimental  weir  given  in  coluii 
10  has   been   deduced   from  the  discharge  over  the  standard  we 
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obtained,  as  described  above,  by  dividing  the  total  discharge  ]>y  the 
net  length  of  the  experimental  weir.  The  mean  velocity  of  approai'h 
r,  given  in  column  7,  has  been  obtained  by  the  formula 


"=s- 


The  c'orrection  for  velocity  of  approach  has  Imen  carefully  computed 
l>v  the  Francis  formula 

where 

The  resulting  values  of  //*  are  given  in  column  8.  The  correspond- 
ing values  of  7/,  given  in  colunm  i>,  have  been  obtained  by  int(M-iK>la- 
tion  from  a  table  of  three-halves  powers.  The  discharge  coefficient  (\ 
given  in  column  11  has  been  obtained  by  the  formula 

in 

This  coefficient  represents  the  dischaigc  \yQV  linear  foot  of  crest,  if 
the  head  is  1  foot,  with  no  velocity  of  approac^li,  it  being  tin*  coefficient 
in  a  weir  formula  of  the  same  form  as  tliat  used  by  •!.  B.  Francis  for 
a  thin-edged  weir. 

Pis.  XXIII  to  XXXII  show  the  coefficient  diagrams  deduced  from 
these  experiments. 

KXPERDfEXTS  ON  MODEL  OF  DAM  OF  THE  ESSEX  COMPANY,  MERRIMAC 

RIVER,  AT   LAWRENCE,  MASS." 

A  series  of  experiments  covering  five  different  depths  on  crest  was 

^ade  by  James  B.  Fnuicis  at  lower  locks,  Lowell,  Mass.,  November, 

^85a.    The  model  had  a  crest  length  of  J).9<.>9  feet,  witli  end  contmctions 

^^^Ppressed.     Height  of  water  was  measur(»d  by  hook  gage  in  a  cham- 

^^**  at  one  side  of  the  chaimel,  <»  feet  upstrc»am  from  crest,  so  arranged 

^*  to  give  substantially  the  height  of  the  still-water  surface  alK>ve  the 

^^ftt  without  correction  for  velocity  of  approacli.     The  discharge  was 

diametrically  determined  as  in  Francis's  thin-edged  weir  experiments. 

X?he  experiments  of  Francis  covered  depths  on  crest  ranging  from 

•S^i72  foot  to  1.6338  feet.     From  these  experiments  he  deduced  the 

*^^niula  for  discbarge, 


a  Francis,  J.  B.,  Luwell  Hydraulic  ExperinieiitM.  pp.  18»J-137. 
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If  the  discharge  were  expressed  in  terms  of  the  usual  formula, 

Q=  CyLSy ^  with  a  varying  coefficient  C^^  we  should  have  a  continu- 
ously increasing  coefficient. 

A  series  of  experiments  on  a  similar  model  dam,  6.65  feet  high,  with 
crest  length  of  15.932  feet,  was  made  at  Cornell  Universit}"  hydraulic 
laboratory  in  1903.  The  model  there  used  differed  from  that  shown 
by  Francis  only  in  the  substitution  of  a  flatter  upstream  slope  ne^ir  the 
bottom  of  the  canal,  as  shown  in  PI.  XXXIII.  The  end  conti'uctions 
were  suppressed  and  the  depth  on  crest  was  measured  with  steel  tape 
and  plumb  bob  suspended  over  center  of  channel  at  points  14.67  feet 
and  29.82  feet,  respectivelj^  upstream  from  crest  of  experimental  weir. 
Discharge  was  previously  measured  over  the  standard  weir,  calibrated 
by  Bazin's  and  Fteley  and  Stearns's  formulas,  located  at  head  of  experi- 
mental canal. 

The  experiments  covered  a  range  of  heads  varying  from  0.198  foot  to 
4.94:  feet.  In  the  majority  of  the  experiments  the  head  was  observed 
at  both  points.  The  upper  point  of  measuring  depth  was  at  the 
upstream  end  of  the  inclined  approach.  The  lower  point  was  over  the 
incline,  where  the  area  of  the  section  of  approach  was  smaller  and 
the  velocity  larger  than  in  the  deeper  channel  above.  The  experi- 
ments have  been  reduced  with  reference  to  the  heads  measured  29.82 
feet  upstream  from  crest.  By  comparison  of  the  depths  simultane- 
ously observed  at  the  two  points  correction  factors  have  been  deduced 
for  the  reduction  of  the  remaining  experiments,  in  which  the  head  was 
observed  at  the  downstream  point  of  observation  only. 

The  observed  head  has  been  corrected  for  velocity  of  approach  by 
the  formula  of  Francis.  The  resulting  mean  coefficient  curve,  based 
on  19  valid  observations,  shows  a  larger  coefficient  of  discharge  in  the 

8 

formula  Q—  C^LH^  than  does  that  of  Francis. 

For  a  head  of  1  foot  the  formula  of  Francis  for  the  Merrimac  dam 
gives  a  discharge  of  90.3  per  cent  of  that  for  a  thin-edged  weir.  The 
Cornell  experiments  show  94.5  per  cent  of  the  discharge  over  a  thin- 
edged  weir  under  the  same  head. 
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DMuarge  per  fooi  of  credf  Francit  formula  for  Merrinuic  dnm^  compared  uith  Cornell 

experiments  on  similar  crow  section. 


1 

Depth  on 

QperfooCoC 
cmt.  In  ca- 
ble feet  per 
weond, 
Fnudt. 

Ooefflciisnt  Q  in  formula 

'  I>epth  on 
1  crest.  H. 

Q  per  foot  of 
crest,  in  cu- 
bic feet  per 

secona. 

Francis. 

C-oefflcient  Ci  in  formula 

1 

■ 
1 

Fimncia'fl 
fonnnlA. 

Cornell  ex- 
periments. 

Francis's 
formula. 

_ 

2.997 
3. 002 

1 

ConicU  ex-  . 
periments. 

1 

'      0.15 

0.1653 
.2667 

2.845 
2.871 

3.05 
3.06 

0.85 
.90 

2.3490 
2.5636 

!        .20 

3.15     1 

.25 

.3611 

2.889 

3.07 

.95 

2.7846 

3. 007 

3.  15 

.30 

.4774 

2.905 

3.08 

1.00 

3.0121 

3. 012 

3. 15     1 

.35 

.6043 

2.913 

3.09 

1.15 

3.  7500 

3.041 

3.13 

.40 

.7431 

2.937 

3.11 

1.25 

4.  237H 

3.o:« 

3.12    ! 

1 

.45 

.8877 

2.940 

3.12 

1.50 

1 

5.6012 

3.048 

3. 10 

.50 
.65 

1.0430 
1.206 

2.940 
2.956 

3.13 
3.135 

1      1.75 
1      2.00 

3.  12 
3.14 

8. 6975 

3. 075 

.60 
.65 

1.379 
1.6681 

2.966 
2.973 

3.14 
3.14 

2.50 
3.00 

3.20 
3.26 

16.  1750 

3.113 

.70 
.75 

1.7462 
1.9305 

2.980 
2.986 

3.14 
3.14 

3.50 
4.00 

3.31 
3.  m 

25.1200 

3.140 

.80 

2.1408 

2.992 

3. 15 

Aside  from  Blackwcirs  experinicnt8  tlie  Francis  fornuilu  for  tho 
Merrimac  dam  was  until  recently  the  only  one  available  for  a  large 
dam  of  irregular  section,  and  for  want  of  more  appropriate  data  it  has 
been  used  for  the  calculation  of  dincharge  over  many  forms  of  weirs 
of  irregular  section,  and  in  spite  of  Francis's  explicit  caution,  it  has 
been  applied  where  the  heads  differed  widely  from  those  used  in  the 
original  experiments. 

Considering  the  limited  exi)eriments  on  which  it  is  based,  Fi-ancis's 
Merrimac  dam  formula  gives  good  agreement  with  the  much  more 
extended  experiments  on  a  similar  section  made  at  Cornell  hydraulic 
laboratory. 
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FLOW  OVER  WEIRS  WITH   BROAD  CRESTS. 
THEORETICAL  FORMULA  OF   UNWIN   AND  FRIZELL.^ 

Consider  a  weir  of  such  breadth  that  the  nappe  becomes  of  sensibly 
uniform  depth  in  the  portion  BC^  fig.  8,  the  upstream  corner  of  the 
weir  being  rounded  to  prevent  vertical  contraction  and  the  surface 
slightly  inclined  downstream  so  that  it  becomes  parallel  with  the 
surface  of  the  nappe  BC, 


Fig.  8. — Broad-<;reHted  weir. 


The  fall  causing  the  velocity  Fin  the  section  BCia  II— d.  It  fol- 
lows that  if  V  is  the  mean  velocity  in  BO 

In  this  equation  ^  is  0  when  d—0  or  dr=IL  There  must,  there- 
fore, be  an  intermediate  value  of  d  for  which  Q  will  be  a  maximum. 
DiflFerentiating  we  find  for  the  condition  of  a  maximum, 


=o=zV2.[V7/-rf-^;^] 


dd 


d  2 

Giving  II— d—-  and  d—-  H^  or,  for  maximum  discliarge,  one-third 

the  head  would  be  expended  in  producing  the  velocity  of  flow.     With 
this  value  of  d  the  expression  for  discharge  becomes 


Q= 


or  if 


Q 


^^  ^2^=O.SS^dOLIIyl2gII 

8.02, 
3.087Z7/* 


.     .     (58) 


In  this  formula  f rictional  resistance  has  been  neglected.  The  di.s-  -,. 
charge  given  is  the  maximum  for  the  conditions,  and  would  result  onlj*"*-^ 
if  the  stream  discharges  itself  in  accordance  with  the  "principle  oi 
least  energy." 

UlackwelFs  experiments,   given    elsewhere,    show   a   considerably 
larger  coefficient  for  weirs  3  feet  broad,  slightly  inclined  downwarc^, 
than  for  those  with  horizontal  crests. 


W.  C.  Un win,  in  article  1  on  Wydtodvivamvc*  Vn  Eucy.  Brit.    Independently  derived  toj" 
Jee  bia  Water  Power,  pp.  19B-M0, 
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Let  d=KII^  then  from  the  formula  first  given 
Q=LKH^'igH{).-K) 


C,=S.()2K^fl-K 


(59) 


The  theoretical  coefficient  C\  can  be  computed  from  this  equation  if 
JThas  been  determined  experimentally. 

From  profiles  taken  in  connection  with  United  States  Deep  Water- 
ways experiments  at  Cornell  University  hydraulic  laboratory  in  189D 
the  following  values  of  D  and  d  for  broad-crested  weirs  have  been 
scaled  and  the  ratio  </  Z>  computed.     />  was  taken  4  feet  upstream 
from  the  upper  face  of  the  weir,  and  does  not  include  velocity  of 
approach  correction;  valuers  of  (f^  and  <l^  were  taken  at  the  lower-crest 
lip  and  center  of  crest,  respectively.     The  value  of  rf,  at  center  of 
crest  has  been  used  in  the  computations. 

Values  of  D  and  dfor  I  frond-crested  toeirs. 


^nii^s 


Broad-crested  weir. 


Broftd-crestod  weir. 


1 
»> 

3 
4 
5 
6 


I) 


1 
*} 

3 

4  I 
I 
5 

6 


O.IK) 

I 

1.15  I 
1.80  , 
2.*)0 
3.55 
5.  15 

l.(X) 

1.  32  ' 
1.98 

2.  85 

3.  IK) 
4.65  ' 


I 

o.*-> ' 

.45' 

I 

.  75  I 
1.20 
1.72 
2.20 

.:^5 
.53  , 

1.08  I 
1.50  I 
2. 10 


(k 

K^<^ 

0.52 

0.58 

.68 

.59 

1.14 

.63 

1.75 

.67 

2.52 

.  /I 

3. 15 

.61 

.50 

..50 

.70 

.50 

.98 

.50 

1.70 

.60 

2.50 

.64 

3.10 

.61 

^or  low  heads  a  sudden  drop  i)o^ins  near  the  upstream  crest  corner 

?J^^  terminates  at  a  di.stance  1.5  to  2  1>  ])elow  the  upstream  corner. 

**Oni  this  point  to  within  a  distanci*  about  ecfual  to  D  from  the  down- 

^^^am  crest   corner  W\\}   surfare   is   nearly  parallel  with   the  crest. 

^    the  width  of  crest  is  not  ijrnMiter  than  2.5  to  3  I)  the  nappe  passes 

^^r  the  broad  crest  in  a  continuous  surface  curve,  becoming  more 

^^rly  convex  as  the  ratio  I)  B  increases. 

^or  low  heads  Cornell  experiment  13,  crest  ^,h^  feet  wide,  with 

^landed  upstream  corner,  complies  very  well  with  the  theory  of  diii- 
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charge  in  accordance  of  the  principle  of  least  energy'.    The  coefficient 
computed  as  above  is 

C^ = 8.02  X  0. 68671-0.686 
=  8.02X0.586X0.6442 
=3.02 

The  experimental  coefficient  with  head  corrected  for  velocity  of 
approach  is  2.82. 

The  following  additional  data  may  be  cited: 

Trautwine"  quotes  data  of  Elwood  Morris,  C.  E.,  for  Clegg's  dam, 
Cape  Fear  River,  North  Carolina.  Horizontal  crest  8.42  feet  wide, 
vertical  faces.  //=1.25  feet,  d  (throughout  central  portion  of  crest) 
=0.60  foot.     din=OAO. 

Thos.  T.  Johnston*  gives  data  of  elaborate  profiles  of  the  nappe  for 
Desplaines  River  dam,  Illinois.  Horizontal  planed  stone  coping,  ver- 
tical downstream  fac^e;  upstream  face  batter,  1/2:1.  Zr=0.587  foot. 
rf= 0.316  to  0.307  foot  in  central,  nearly  level  portion  at  distances  1.6 
to  4  feet  from  upstream  edge  of  crest.  Johnston  and  Cooley  deduce 
the  coefficient  0=1.69  for  this  case. 

BLACKWELL's   EXPERIMENTS  ON   DISCHARGE   OP  WATER  OVER   BROAD- 
CRESTED   WEIRS. 

Experiments  made  by  Thomas  E.  Blackwell,*^  M.  Inst.  C.  E.,  are  of 
interest  as  being  probably  the  first  recorded  for  weirs  with  broad  crests. 
The  discharge  was  volumetrically  measured,  and  the  conditions  were 
generally  fav^orable  to  accuracy- .  The  experiments  were  made  on  a 
side  pond  of  the  Kennet  and  Avon  Canal,  106,200  square  feet  surface 
area,  closed  by  a  lock  at  each  end,  the  water  being  admitted  from  time 
to  time  as  required,  the  relation  between  area  of  reservoir  and  volume 
of  discharge  being  such  that  there  was  no  sensible  variation  in  water 
level  during  an  experiment. 

The  weir  was  constructed  in  a  dock  to  which  the  water  had  access 
through  an  irregularly  shaped  channel  40  feet  in  width,  cut  off  from 
the  main  pond  by  a  submerged  masonry  wall  9  feet  wide,  situated  25 
feet  upstream  from  the  weir,  having  its  top  18  inches  to  20  inches 
below  water  surface. 

The  water  level  in  tlie  pond  being  constant  when  outflow  took  plac^e, 
the  weir,  which  had  a  crest  adjustable  in  a  vertical  plane,  was  set  with 
its  crest  level  at  the  depth  below  water  surface  desired  for  an  experi- 
ment, by  means  of  adjusting  screws  at  the  ends  of  the  weir;  the  water 

a  Engineers'  Pocket  Book. 

&  Johnston,  T.  T.,  and  Cooley,  E.  L.,  New  experimental  data  for  flow  over  a  broad-crest  dam:  Jour. 
Western  Soc.  Engrs.,  vol.  1,  Jan.,  1896,  pp.  30-51. 
cOriginal  paper  before  In.stitution  of  Civil  Engineers  of  London,  reprinted  in  the  Journal  of  the 
Institute.  Philadelphia,  March  and  April,  1852. 
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was  then  allowed  to  waste  through  the  weir  until  a  uniform  regimen 
of  flow  was  established. 

A  gaging  tatik  having  a  floor  of  brick  laid  in  cement,  with  plank 
sides,  and  ^149.89  cubic  fe'et  capacity,  was  erected  at  the  foot  of  the 
weir.  At  a  given  signal  the  lid  of  this  tank  was  raised,  the  time 
noted,  and  the  rate  of  filling  of  the  tank  recorded  by  several  observ- 
er. Such  leakage  from  the  tank  as  occurred  was  separately  measured 
and  allowed  for.  There  was  no  correction  for  velocity  of  approach  or 
for  end  contractions. 

The  wind  was  so  slight  as  to  be  negligible,  except  during  one  series 
when  there  was  a  brisk  wind  blowing  downstream.  The  experimenter 
states  that  parallel  experiments  on  a  quiet  day  indicated  an  increase  of 
about  5  per  cent  in  discharge  due  to  this  wind. 

The  crest  of  the  thin-edged  weir  consisted  of  an  iron  plate  barely 
one-sixteenth   inch   thick.     A   square-top  plank  2  inches  thick  was 

attached  to  the  weir,  and  an  apron  of  deal  boards,  roughly  planed  so 

as  to  form  an  uninterrupted  continuation  downstream,  constituted  the 

wide-crested  weir  used  in  the  experiments. 
The  coeflScient  (7,  from  Blackwell's  experiments  has  been  worked 

out  and  is  given  in  the  following  table.     The  measured  deptlis  taken 

in  inches  have  also  been  reduced  to  feet. 

IRR  200—07 .12 
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BlackwelCs  experiments  on  hroad-crested  ireirs^  Kennel  and  Avcfn  C/inaiy  England^  l8Sk\ 


Weir. 


2      ,33      O'  w 


r4 


li 
C 


I  — 


II. 

Thin  plate,  10  feet 
long. 


10.0830. 
2|  .167  . 
3'  .25  I  . 

.333'  . 

.417    . 

.6071. 


4 
5 

8 

9( 


750^1. 


104  0.i»9 
292  .535 
429'  .428 
675  .487 
935  .433' 
691 '  .387' 
842   .353' 


VII. 
X=3  feet. 


—  x« 


1  .083 

i 

2  .167 

I  I 

.250, 
.333 
.5001 


060  .311, 
V^  .355 
36o!  .359' 
468i  .303 
0051  .354' 
.5834.254'  .351 
.7501.729'  .332 


4.32 
4.29 
3.43 
3.50 
3.47 
3.10 
2.83 

2.49 
2.85 
2.88 
2.43 
2.H4 
2.82 
2.66 


SericH  VII,  average. ' , : 2.71 


VII  . 

X=3  feet. 


...    XO 


nmf.'t,,^./:/:^,.,^,..:^^? 


1|  .083   .070   .363, 

2  .167'  .199   .364, 

3  .250   .369   .358, 

4  .333   .443   .287! 

5  .417    .743,  .344, 
7,  .5831.222   .342| 

8  .6671.4261  .327, 

9  .7.^01.709    .328 


2.91 
2.92 
2.87 
2.30 
2.76 
2.74 
2.62 
2.63 


IX. 
I<=10  feet. 

I 

Series  VIII-IX,  av- 
erage   


Il  toi    .073   .060    .311;  2.49 


Weir. 


X. 

L=3  feet. 


Jto 


pp«     Wl^l      ■l^^l. 


T'f^AK. 


'n 


XI. 
L=6  feet. 

JCo 


w^jf^m 


SI 


MJ'v.vjr/\  imm^f*  *>m\  > 


XII. 
X= 10  feet. 


JiD 


2  .167   .181  .330,  2.65      Series  X,  XI,  XII,  av- 

4  .:«3,  .r>30|  .343  2.75 

6,  .5001.028!  .362'  2.90  \ 

8  .667'l.476;  .338'  2.71  1 


i-c 


i»r ' 


1^ 

J 


10. 

2 

3 

4 

5 

6 

•%i 
I 

8 

9, 


0830, 
167  , 
250  , 
333 
117  , 
500  , 
5831 
6671 
7501 


U5K0.3DI  141  i 

17.T  .ri  2.57' 

295  .'.^l  2.36 

431  .•27y  2.24 

6f«^  .319  156 

W7  SM  168 

162  .325  161 

369  .313  IM 

612  .317  154 


Itoll 
3 

7 

9 

10 

12 


093  . 
,250^  . 
333  . 
500,  . 
5831. 
7501. 
8831. 
0     2. 


071 

329;  .3»  10 
511   .331  lfi5 

963 

191|  .331  i« 

670 

89;\  .310  148 
495  .311.  149 


I      10 


li  .083  .049  .1>I  IW 

2j  .167   .174  .319  15« 

5|  .417'  .745  .;i46  1" 

6!  .500   .972  .312  174 

8    .6671.362  .312  IV) 

9'  .7.T0 1.688  .324  'KO 

8331.847  .3U3  143 

.12.08 


erage 


14* 


2.71 


KA8T   INDIAN    ENGINEERS'    FORMULA    FOR   BROAD-CRESTED   WEIBS." 

This  formula  is 
Q=\  M'LIl  V  'IgIL  or  if  V^r/^S.O^,  Q^h,ZhM'LH^^  t\LIP  m 

o 

Where  J/'=coefficient  for  thin-edfjed  weir*=0.654— 0.01//, 


M'^M- 


0X)25  3/(5+1) 
77+ 1  ' 


(61) 


iMullin.'*,  Gfii.  Jo.soph,  Irrigation  Maiuml.  Madra-s  1890. 

t»See  table  giving  values  of  M  and  equivalent  values  of  C,  p.  22. 
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Experimental  data  not  given.  This  formula  gives  values  of  31'  or 
f  1  decreasing  as  breadth  of  crest  li  increases,  and  for  low  heads 
increasing  to  a  maximum  for  a  head  of  about  1  foot,  then  slowly 
decreasing. 

The  formula  reduces  to 


FotB 


_  „///+! -0.025  (^+1)^_ 


=cQ'- 


JI+1 


J 


=BG 


•  m 


=0 


/r+o^75_ 


which  differs  by  the  ratio  R  from  the  e-quivalent  value  of  C  for  a 
thin-edged  weir. 

ftita  of  coefficient  Q  of  diteharge  orer  a  hroad-crenled  weir  and  of  R,  the  ratio  of  the 
farmer  to  C  the  coefficient  of  diteharge  over  a  thin-edged  weir,  hy  Mnllirui'»  formxUa. 


K 

leet\ 

Ifoot. 

2  ftft. 

* 

1 

Ci 

R 

n 

1 

0.975 

8.859 

0.962 

3. 3ir> 

2 

.»»  ' 

3.335 

.975 

3.307 

S 

.968  1 

8.296 

.981 

3.275 

4 

.990 

8.253 

.985 

3.237 

6 

.992 

3.201 

.9KH 

3.191 

6 

.993 

8. 155 

.989 

3.144 

7 

.994  ! 

8.104 

.991 

3.095 

8 

.991 

3.054 

.992 

3.045 

9 

.995 

3.003 

.992 

2.995 

10 

.996  ' 

i 

2.950 

.993 

2.944 

feetX 

5  feet 

6f( 

Bet. 

R 

^1 
3. 182 

R 

1 

Cx 

} 

0.926 

0.912 

3.144 

2 

.96 

3.22 

.942 

3.191 

8 

.962  1 

3.213 

.95«i 

3.192 

4 

.97 

3.193 

.965 

3.171 

5 

.975 

3.149 

.971 

3.137 

6 

.978 

3.11 

.975 

3.098 

7 

.981 

3.06 

.978 

3.  a=>7 

8 

.983 

3.017 

.980 

3.012 

9 

.»!> 

2.97 

.9H2 

2.966 

10 

.986  1 

1 

2.92 

.9H4 

2. 916 

3  fwt. 


R 

0.95 
.967 
.975 
.  ^i 
.9K3 
.986 
.988 
.989 
.  9y 
.991 


C, 


1 


4  feet. 
R      I   C, 


I 


3.319 
3.279 
3.255 
3.220 
3.177 
3. 132 
3.085 
3.037 
2.988 
2.937 


0.93K 
.958 
.969 
.975 
.979 
.982 
.984 


3.230 
3.251 
8.234 
3.204 
3.161 
3. 121 
3.075 


.98(1  I  3.028 
.989  ,  2.930 


7  feet. 


8  feet. 


R 

0.9 
.933 
.95 
.96 
.967 
.971 
.975 
.977 
.98 
.982 


3.100 
3.166 
3.171 
3.1M 
3.123 
3.080 
3.M6 
2.999 
3. 019 
2. 910 


R 

O.SSS 

.y25 

.914 
.  9.>') 
.962 
.968 
.  ir72 
.  975 
.978 
.979 


C, 


1 


3.057 
3.138 
3.150 
3.138 
3. 110 
3.076 
3.03i'> 
2.994 
2.950 
2.093 


**e  values  of  C^  given  in  the  alK)ve  table  have  b(*en  deduced  from 
Corresponding  values  of   O  for  a  thin-edged  w^eir  by  MuUins's 
^^la.    The  ratio  H  may,  if  desired,  be  applied  approximately  to 
*^ct  values  of  C  derived  from  other  standard  w^eir  formulas. 


16        WEIR   KXPKRIMENT8,   COEFFICIENTS,   ax.^ 
FTtLEY   AND  STEARNS   EXPERIMENTS  ON   BROAD-CRESTED   WEIRS." 

The  formula  of  Ft-eW  and  Stearns  is  based  on  five  serie.s  of  expel 
nient8  made  in  the  Sudbury  River  conduit,  Boston,  1877,  on  weirs  2, i 
4,  H,  and  10  inches  wide,  respectively.  Suppressed  weirs  5  feet  ioi 
were  used,  the  depths  being  as  follows: 

F\eUy  arid  Sf^arM  expfrimenUt, 


I 

Width  of 
crwt,  in 

Number 
of  experi- 
ments. 

Ran^eof  depth  observed 
on  broad  cre9tK,  in  feet. 

1 

inches. 

From — 

To— 

1 

2 

? 

0.  1168 

0.2926 

3 

21 

.1307 

.4619 

4 

25 

.1318     ' 

.6484 

6 

<» 

Atf  Arf 

.1320 

.8075 

10 

17 

.i;i52 

.8941 

The  results  are  given  by  the  authors  in  the  form  of  a  table  of  cor 
rections  to  be  added  algebraically  to  the  measured  head  for  the  broad 
crested  weir  to  obtain  the  head  on  a  thin-edged  weir  that  would  ^'r< 
the  same  discharge. 

Fteley  and  Stearns's  correction  c  ma}'  be  found  approximately  frou 
the  formula 

f-^(>.201HV[(0.807  /?-//)*+0.2146  i?*]-0.l876^  .    .    {i^ 

or  if  >!=0.2(>16,  ///=0.1876,  n  =  0.2146,  (9=0.807,  then 

Q=  CL[H-mB+k4{0K-^y+r^B'f      .     .    .    {^ 
If  the  head  on  a  broad-crested  weir  is  //,  the  discharge  will  be 

Q^CL{II+c)^ ' 

<"  being  the  coefficient  of  discharge  for  thin-edged  weirs. 
If  (\  is  the  coefficient  for  the  broad  weir,  then  we  may  also  wr 

Q=^  (\LfA 
Hence 

c\rir+c;y 

c-\    H  ) 

From  formula  (66)  have  bc^eii  calcuhit<»d  Fteley  and  Stearns' 
cients  for  weirs  with  nappe  adherintr  to  crest  for  use  in  the  fc 


-  i9Va](>v  and  SteaniH,  Experimeuta  ou  U\tt  ^onn  vA  nn\iVvi\  ,  v^*^'  .TTt>.Tv^.  K.Ta..^*s«i.^.'s..,-^^ 
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correction  for  velocity  of  approach  being  iimde  })y  luldiiig  1.5  -    to  the 
measured  head  to  obtain  ZA" 

VahuB  of  the  ratio   A  of  the  coefficient  of  (litharge  f(rr  a  ImHuUrresled  veir,  hy  Fteley 
and  Steams* s  exiterimeniSj  to  that  for  a  thin-edged  veir. 

Width  c»f  rn-Mt,  in  inrhcM.  ' 


a 

8 

4    ; 

6 

8 

.«    i 

12 

1 

,    0.0 

1                  1 

1 

• 

1  -1 

0.7466  ' 

0.74798 

0. 7rx;2 

o.7r«s»> 

0. 757«> 

C».  7o7li 

.2 

.M284 

.7878 

.  77 1(1 

.7079 

.7IM4 

.  7624 

.3 

.9\T*  i 

.wax 

.HOOH 

.7809 

.7727  i 

.768.T 

.4 

.9963 

.9201 

.8;«1 

.WK«  ' 

.78n0  ' 

.776H 

.5 

i 

.980fi 

.8781 

.>ev>  , 

.S«KW  . 

.  78ii.'i 

.6 

i.uosi; 

.  '.eio  J 

.8.'iG7 

.MW  , 

.79S9 

.7 

.9391 

.8jni  , 

.8424  1 

.  SLM) 

.8 

.  W.»7 

.Wlf) 

.wyf) , 

.  Km 

.9 

1.0317 

.  9r>f>3 

.8»IS3  i 

.  .SVi2 

1.0 
1.1 
1.2 

.9KC. 
l.WJO  . 
1.0:il7 

.9400  1 

.9.T()H    1 

.97:i2  1 

.H824 

.9027 

.  92A2 

1.8 
1.4 
1.6 

1 

l.(M99  , 

I.Ull^  1 
l.(KJ17  j 

.  94t'i5 

I 

.  W.'i7 

1 

.  IK'tO 

•  '  • 1 

BAZIN's   formula   and    KXPKRIMKNTS   on    HHOAD-CRKSTKI)    WKIllS. 

These  included  series  of  about  2o  ])ori()ds  each  for  dc^pths  not 
exceeding  1.4  feet  on  weirs  of  o.ir4,  (>.:i2s,  ().<kV>,   Lai."),  2.r»!i.  and 

A  3 

6.56  feet  breadth  of  crest.  The  coeftieient  ( \  in  the  formula  Q=  (\UP^ 
^ieduced  from  a  recomputation  of  th(»  expcuinients  on  weirs  2.4«)  feet 
%'i,  using  the  Francis  velocity  of  approach  correction,  is  given 
on  PI.  IV. 

Other  experiments  were  made*  for  the  four  narrower  weirs  with 
'^^^g'hts  1.148  and  l.()4  feet,  to  determine*  the  comparative  velocity  of 
approach  effect. 

*^zin  shows  that  if  the  nappe  is  free  from  the  downstream  face  of 

^^  Weir  it  may  assume  two  forms:  (1)  It  may  adhere  to  the  horizonUil 

^'^feJt  surface;  (2)  it  may  become  detached  at  the  u])stream  edge  in 

^Ucr^i   a  manner  as   to   tlow   over   the    crest   w'ithout    touchinir  the 

^^PVnstream  edge.     In  the  second  case  the  influence  of  the  flat  crest 

^^*<iently  disappears  and  the  discharge  is  like  that  over  a  thin-edged 

*^  *  r.     The  nappe  usually  assumes  this  form  when  the  depth  />  exceeds 

^'^ice  the  breadth  of  crest  7^,  but  it  may  occur  whenever  the  depth 

^^eeds  ili.     l^»tween  tliese  limits  the  nappe  is  in  a  state  of  insta- 

._  ^^y;  it  tends  to  detach  itself  from  the  crest,  and  may  d«)  so  under  the 

^jj^^  *^*^ley  and  Sleiirnj«'N  fornnila  for  ii  lhiii-(»«igiMi  wrir  luu«  Jkh-'ii  »is*Mi  to  <'nlculiito  Q  in  iloriviiiK  these 
/i;^^  '^^ients,  th«  ex;)orJm(Mits  having  b*?eii  made  iindtT  ooiiditioiis  similar  t<»  Ihcjst*  iiiidor  whicli  their 
**'-»7a  was  derived. 
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influence  of  any  external  disturbance,  as,  for  example,  the  entrance  of 
air  or  the  passage  of  a  floating  object  over  the  weir. 

When  the  nappe  adheres  to  the  crest,  the  coefficient  6\  depends 
chiefly  on  the  ratio  DIB  and  may  be  represented  by  the  formula 

C;=C''(0.70+0.185Z>/^) (67) 

in  which  C  is  the  coefficient  for  a  thin-edged  weir. 

When  Z>  .5=1.50  to  2,  C;/ (7=0.98  to  1.07  if  the  nappe  adheres  to 
crest,  or  Cj  6^=1.00  if  nappe  is  detached,  and  for  D!B>2,  C,  (7=1.00. 
Between  the  limits  D—l,bB  and  D=^B  the  value  which  the  coeffi- 
cient C^  will  assume  in  a  particular  case  is  uncertain.  Bazin  considers 
that  his  formula  gives  accurate  results  for  adhering  na[>pes  wMth 
breadth  of  crests  up  to  2  or  3  feet.  For  a  crest  6.56  feet  wide  and 
i>=  1.476  feet  he  finds  the  result  by  formula  (67)  93.4  per  cent  of 
that  given  directly  by  the  experiment. 

Values  of  the  ratio  CJC,  for  a  broad-crested  weir^  with  adhering  nappe,  by  Bctzin^s 

formula,  f^ 


DIB 

a/C=0.700+0.186  DIB. 

0 

0.01 

0.02 

0.03 

0.04 

0.06 
0.7092 

0.06 

0.7m 

0.07 

0.08 

0.09 

0.0 

0.703 

0. 7018 

0.7037 

0.7056 

0.7074 

0.7130 

0.7148 

0.7166 

.1 

.7185 

.7204 

.7222 

.7240 

.7259 

.7278 

.7296 

.7814 

.7883 

.7352 

.2 

.7370 

.7888 

.7407 

.7426 

.7444 

.7462 

.7481 

.7600 

.7618 

.7536 

.3 

.7656 

.7574 

.7592 

.7610 

.7629 

.7648 

.7666 

.7684 

.7703 

.7722 

.4 

.7740 

.7758 

.7777 

.7796 

.7814 

.7832 

.7861 

.7870 

.7888 

.7906 

.6 

.7926 

.7944 

.7962 

.7980 

.7999 

.8018 

.8036 

.8064 

.8073 

.8092 

.6 

.8110 

.8128 

.8147 

.8166 

.8184 

.8202 

.8221 

.8240 

.8258 

.8276 

.7 

.8296 

.8314 

.8332 

.8350 

.8369 

.8388 

.8406 

.8424 

.8443 

.8462 

.8 

.8480 

.8498 

.8517 

.8536 

.8554 

.8572 

.8691 

.8610 

.8628 

.8646 

.9 

.8666 

.8684 

.8702 

.8720 

.8739 

.8758 

.8776 

.8794 

.8813 

.8832 

1.0 

.8850 

.8868 

.8887 

.8906 

.8924 

.8942 

.8961 

.8980 

.  8998 

.9016 

1.1 

.9035 

.9064 

.9072 

.9090 

.9109 

.9128 

.9146 

.9164 

.9183 

.9202 

1.2 

.9220 

.9238 

.9257 

.9276 

.9294 

.9312 

.9331 

.9350 

.9368 

.9886 

1.3 

.9405 

.9424 

.9442 

.9460 

.9479 

.9498 

.9516 

.9534 

.9553 

.9572 

1.4 

.9690 

.9608 

.96-27 

.9646 

.9664 

.9682 

.9701 

.9719 

.9738 

.9756 

1.6 

.9776 

.9794 

.9812 

.9830 

.9849 

.9886 

.9904 

.9923 

.9942 

a  If  there  is  velocity  of  approach,  the  value  of  DIB,  not  HjB,  should  be  utted  as  an  argument, 
ratio  eye  may  he  applied  in  a  formula  which  includes  the  velocity  of  approach  correction,  either  r 
the  head  //  or  in  the  coefficient. 

Bazin's   formula    gives    ratios   which    continually   increase  as 
increases,  B  remaining  constant,  and  which  continually  decrease 
B  increases,  //  remaining  constant.     It  gives,  however,  a  consta 
ratio  for  all  widths  or  heads  where  the  ratio  JIB  is  unchanged. 

Compared  with  their  respective  standard  weir  formulas,  M uUins 
formula  gives  for  a  broad-crested  weir  a  continuously  decreasing  rati^ 
of  discharge  as  B  increases  from  zero,  //  remaining  constant,  and  ^ 
continuously  increasing  discharge  as  //increases  from  zero,  B  remain- 
ing constant;   Fteley  and  Stearns's  experiments  give  a  discharge  ratio 
rhicb  is  Jess  than  unity ,  but  YjV\\Q\i  \«it\^»  \\\  we\  \T\:Qi^lar  manner, 
\ding  on  the  head  and  breadVVi  oi  Yf^\T. 


s 
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On  referring  to  PI.  IV,  in  which  th«»  liazin  roefficients  aro  given  in  a 
form  compHrable  with  the  experiments  of  the  Tnited  States  (leologieal 
Survey,  it  will  be  noticed  that,  except  for  the  lowest  heads,  th(»  c<H*tti- 
dent  curve8  are  simple  linear  functions  of  the  head.  The  rate  of 
I  increase  of  the  coefficients  as  the  head  increases  grows  ni|)idly  less 
j  M  the  breadth  of  the  weir  inci'eases,  indicating  that  for  a  very  broad 
,  weir  the  coefficient  would  Ix^  sensibly  constant  throughout  the  range 
'  of  stability  of  the  nappe. 

For  the  narrower  weii*s  the  coefficients  tend  to  incretise  nipidly 
ilmost  from  the  start  toward  the  value  for  a  thin-edged  weir  or 
detached  nappe.  For  the  weirs  2J\2  and  B.^r*  feet  breadth  of  crest 
the  total  variation  in  the  coefficient  for  the  range  of  heads  covered  by 
flie  experiments  is  comparatively  small.  The  avenige  coefficients  are 
is  follows: 

Average  Bazin  coefficimh^  hriHtd-rrMed  urim. 


I 


BazfiiHcries  Cretit  width, , 
No.        !     inft-el.     ' 


RaiiKO  of  head,  in  feet. 


I      From— 


lx)weHt. 


0.35  'I 


.  iK) 


Ti>— 

0.  m 

.85 

1.32 

H  ijjhoyt . 


Avenige  con-  , 

f<lunt  c'tM'rti-    , 

eient,  (.'i.      , 


I 
2.64     ! 

2.59    I 

2.62    i 

«  2.  58     ' 


aCoefBcient  inereasos  slowly  throughout. 


The  average  coefficients  show  a  fair  agreement  with  the  constant 
coefficient  for  broad-crested  weirs  with  stal)le  nappe  deduced  from  the 
experiments  of  the  United  States  Geological  Survey  (page  1:^0). 


r.XPERIMENTS  OF  THE  UNITED  STATES  GEOU)GICAL   SURVEY  ON   BUOAD- 

C'UESTEI)    WEIUS. 

The  method  of  conducting  these  experiments  and  the  detailed  results 
are  given  on  pages  95-107.  The  coefficient  curves  are  presented  on  Pis. 
XXVm  to  XXXII.  It  mav  l)e  remarked  here  that  the  models  were 
larger  and  the  range  of  breadth  of  crest  and  de])th  of  flow  experi- 
mented upon  was  greater  than  in  the  earlier  experiments  described. 
In  general,  the  laws  of  behavior  of  the  nappe  pointed  out  by  Fteley 
and  Stearns  and  Kazin  were  contirmed. 
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The  following  table  presents  a  r^sum^  of  the  results: 

E^mmf  of  United  Stales  Geological  Survey  experimenU  on  broad-cresUd  iveirs. 


Series. 

Breadth 
of  crest, 
in  feet. 

Nappe 

un- 
stable 

for 
hPAds 

less 

than 
values 
below, 
in  feet. 

Nappe 

de- 
tached 
from 
crest 

at 
head, 
in  feet. 

Coefficient  Cj  varies  between 
the  limit«^ 

Coefficient 
constant. 

Head. 

In  feet. 

Coefficient. 

Above 

head, 

in  feet. 

1 

JYom— 

To— 

From— 

To— 

1 

1 

40 

0.479 

0.3 

0.8 

0.3 

0.8 

2.64 

3.32 

0.8 

1 
3.32 

47 

.927 

•3 

1.8 

.3 

1.8 

2.67 

3.31 

1.8 

3.31     1 

41 

1.W6 

.7 

2.8 

.7 

2,8 

2.56 

3.32 

2.8 

3.32     , 

46 

3.174 

.5    

.5 

1.8 

2.70 

2.64 

1.3 

Increases' 

46 

5.875 

•^    

.5 

.9 

2.72 

2.64 

.9 

2.64 

44 

8.980 

.5 

.6 

2.0 

2. 73        2. 62 

2.0 

2.62 

42 

12.289 

.2 

2.0 

1 IZ 1  - 

2.0 

a  2. 61 

43 

16.302 

.3 

1.1 

- 1 IZ 

I 

1  ■■ 

b2.63 

43a 
Average. 

16.302 

.4 

"••■*•"" 

.4 

1.0 

2.72         2.64 

1.0 

2.64 

2.634 

1           i 

a  Coefficient  shows  tendency  to  increase  slowly  with  head. 

b  Edges  of  planed  and  matched  boards  not  flush.    Crest  smoothed  in  series  43a. 

The  deductions  that  follow  have  been  based  on  a  consideration  of 
earlier  experiments  as  well  as  those  here  given  for  the  first  time. 

1.  For  depths  below  0.3  to  0.5  foot  the  nappe  is  very  unstable, 
owing  probably  to  magnified  effect  of  crest  friction  and  to  the  varying 
aeration  or  adhesion  of  the  nappe  to  the  downstream  weir  face. 
-  2.  For  heads  from  0.5  foot  to  1  or  2  feet  for  very  broad  weirs,  or 
from  0.5  foot  to  the  point  of  detachment  for  narrower  weirs,  the 
coeflScient  is  somewhat  variable  and  changes  in  an  uncertain  manner. 
For  the  broader  weirs,  the  range  of  variation  of  C^  between  the  depths 
indicated  is  narrow,  from  2.73  to  2.62. 

3.  When  the  nappe  becomes  detached  the  coeflScient  remains  nearly 
identical  with  that  for  a  thin-edged  weir.  For  the  narrower  weirs  the 
coeflScient  increases  rapidly  within  the  mnge  of  tendency  to  detach- 
ment indicated  by  Bazin,  i.  e.,  for  heads  between  D  and  2D. 

4.  On  the  broader  weirs  for  depths  exceeding  1  to  2  feet  up  to  the 
limit  of  the  experiments  (about  5  feet),  the  experiments  indicate  a  sen-  ^ 
sibly  constant  coeflScient  for  all  depths.     Where  there  is  any  tendenc}* — 
to  variation  within  the  range  indicated  there  is  a  gradual  increasfet^ 
in  (7j. 

For  weirs  of  5  to  16  feet  breadth  the  experiments  show  no  conspicim^  - 
ous  tendency  for  the  coeflScient  (\  to  change  with  variation  in  eithei- 
//or  7?,  the  range  of  value  of  C\  being  from  2.62  to  2.64. 

The  line  of  detachment  of  the  nappe  for  a  weir  of  5  feet  breadth 
would  be  7.5  to  10  feet  head  ov  peT\\a\)^\\\o\vj:^%.\\^%.Vi\^\\eY  head  foi* 
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broader  cre^.  If  this  depth  were  ever  reached  it  may  be  surmisod 
that  the  coe£Scient  C^  would  increase  to  about  8.38  at  the  point  of 
detachment.  It  would  also  appear,  as  is  in  fac*t  indicated  in  Bazin's 
formula,  that  the  coefficient  should  very  slowly  increase  with  //  and 
decrease  as  B  increases,  independent  of  the  tendency  to  detachment 
of  the  nappe,  and  owing  to  the  decreased  relative  effect  of  crest  fric- 
tion and  i*ontraction. 

The  United  States  Geologit^l  Survey  experiments  indicate  that  this 
effe<^t  is  of  relatively  little  significance  for  hirge  heads  and  broad  weirs, 
and  hence  a  constant  coefficient  covering  a  wide  range  may  be  safely 
adopted. 

The  average  coefficient,  ^.64,  which  we  have  tentatively  (chosen  for 
weirs  exceeding  8  feet  in  breadth  under  heads  exceeding  2  feet,  may 
apparently  be  applied  for  considerably  lower  heads  for  weirs  of  5  feet 
or  more  crest  breadth  with  but  small  error. 

TABLE  OF  PISCHAROE  OVER  BROAD-CRESTKI)  WKIRS  WITH  STABLE  NAPPE. 

A  table  has  been  calculated,  using  <'i  =  2.64  and  covering  hends  vary- 
ing by  0.1  foot  increment  from  zero  to  10  feet  (p.  177).  It  is  consid- 
ered applicable  for  weirs  of  8  feet  or  more  crest  breadth  when  //  /? 
lie«  between  the  general  limits  0.25  to  1.5.  The  coefficient  2.t)4  gives 
*  discharge  79.2  per  cent  of  that  for  a  thin-edged  weir  by  the  Francis 
formula.  The  relative  discharge  obtained  by  other  fonnulas  and 
^^perimenters  is  shown  in  the  following  table: 

^wporwwti  of  hrOiid-creM^d  weir  ff^rmuiaa  and  erprrlmeittx   (fivimj  percentage  of 

disrhartjf  over  a  thin -edged  treir." 


\  1  £«M)t  wi«llh.  2.<;-2  fi't't  width.  C'XJ  frrt  widtJi. 

*^«^ula  or  experiment*..    !  ^y^.Toft      ^^  ,   j.       ^^  .        j  ,,        ,.      ^^.^^  "  ^.^        ^  ^^      ",; 

i     7/--0  5        J.O    "]..'>       l.Hl       •J.rt'J      '.i.W      l.Crl"    ;i.-2M   :   t;..-)«i      y.st" 


'^■^^V  and  Steams. 


ru6. 


r*?**^  forraula 

'n?'    I*eep  Waterways  ex- 
»^«iinent» 

n»l-5**ologlcal  Survey  ex- 
'^  "Omenta 


%.  7     97. 5     yx.  0 '  9:i.  J       y5.  .'i  ,    97. 5  I     9,s.  2 


7H.«     .H«.2  ,  9S.5 


79.2  '  MS,  5     97.  S  '     79.2  '     HS.h  ,     97.S  '  74.<)       79.2  '     8h..->       97.8 


'     H2.M  ,     9:i.:J      111.1,72.0       71.1,     72.3  1     73.2 


SI. 0     90.3     97.5  ,r79.5  'rKl.:{    rH«;.7  '  79.2    ''79.2    '/ 79. 2    f<79.2 


^o  Telocity  of  approach. 

'^ant  Indian  engineeni'  formula,  givvu  in  Miillins's  TrriRiitioii  Maiuuil,  Mudnis  Pn»si»loiu'y. 
'^^tjir  2.17  feet  broad. 
**  Weir  6.88  feet  broad. 

Considering  the  low  heads  used,  it  nmy  be  noted  that  l)efore  Baziif  s 
X^riments  only  those  of  Blackwell  included  a  weir  breadth  sutficient 
^^  Eliminate  the  earlv  tendencv  to  detachment  and  permit  the  existence 
'^^e  stable  period  for  which  a  constant  coetticient  applies. 
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Blackwell's  experiments  on  weirs  8  feet  broad  indicate  a  maximum 
coefficient  Cy^  of  2.65  to  2.77  for  a  head  of  about  0.5  foot,  decreasing  as 
the  head  increased. 

The  experiments  of  the  United  States  Deep  Waterways  Board  on 
models  with  2.62  and  6.56  foot  crest  width  are  shown  on  PI.  XV.  For 
the  narrower  weir  the  coefficient  increased  uniformly  with  the  head. 
The  nappe  did  not  leave  the  crest,  although  the  experiments  were 
continued  to  the  limit  II  i5=2,  at  which  stage  the  coefficient  exceeded 
that  for  a  thin-edged  weir.  For  the  broader  weir  the  coefficients  are 
much  less  variable  and  the  curves  indicate  that  the  coefficients  approach 
a  constant  as  the  breadth  of  crest  is  increased. 

It  will  be  noted  that  considerable  care  must  be  exercised  in  deter- 
mining the  condition  of  the  nappe  for  broad-crested  weirs  of  incon- 
siderable width,  while  for  those  of  greater  breadth  the  wind  may  exert 
considerable  influence  on  the  nappe  on  the  broad  crest  under  lower 
heads.  The  constant  coefficient  2.64  has  been  deduced  from  experi- 
ments on  weirs  with  smooth,  planed  crests  and  sharp  upstream  crest 
angles.  The  effect  of  crest  roughness  on  weir  discharge  is  discussed 
on  page  133. 

EFFECT  OF  ROUNDING  UPSTREAM  CREST  EDGE. 

Experiments  by  Fteley  and  Stearns^  indicate  that  the  effect  of 
rounding  the  upstream  crest  corner  is  to  virtually  lower  the  weir,  b}' 
allowing  the  water  to  pass  over  with  less  vertical  contraction.  To 
determine  the  discharge  over  a  thin-edged  weir,  with  upstream  crest 
corner  rounded  to  a  radius  i?,  add  to  the  measured  head  the  quantity 

i5r=  0.705 {^%) 

The  above  formula  was  deduced  by  Fteley  and  Stearns  fromexperi 


mentti  on  weirs  with  crest  radii  of  one-fourth,  one-half,  and  1  inch 

For  heads  not  exceeding  0.17,  0.26,  and  0.45  foot,  respectively,  th< 
nappe  adhered  to  the  crest,  and  the  formula  does  not  apply. 

The  correction   formula  (68)  is  equivalent  to  increi^ing  the  dis~ 
charge  coefficient  in  the  ratio 


or  nearly  in  the  ratio 


//r+o.75Y 


II±R 


A  second  series  of  experiments  was  made  with  rounded  upstreao^ii^^D 
edges  of  similar  radii  applied  to  a  crest  4  inches  wide,  giving  the  cor  — y- 
rection  formula  for  this  case, 

^=0.41^ {folS^J 

"Kxperiments  cm  the  flow  ol  wvUer,  \ilc.'.  Ttivws.  lvt£v.'i5«Q.C^.,NsA,Yi^VV«^-^*W.. 
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e  ^  is  a  correction  to  be  added  to  the  measured  head  befoi*e 
iiig  the  formula  for  discharge  over  the  broad-crested  weir.  This 
Ilia  is  applicable  for  depths  of  not  less  than  0.17  and  0.26  foot, 
ctively,  on  weirs  with  radii  of  one-fourth  and  one-half  inch. 
V  and  Stearns's  formulas  show  the  effect  to  decrease  with  the 
Ith  of  crest.  It  also  decreases,  when  expressed  as  a  percentage, 
the  head.  These  formulas  are  probably  applicable  to  weirs  with 
er,  though  not  to  those  with  greatly  larger,  radii  than  those  of  the 
rimental  weirs. 

zin  experimented  upon  two  weirs,  duplicated  in  the  United  States 
\Vaterwa3-s  experiments,  having  crest  widths  of  2.624  and  6.56 
respectivel3%  with  an  upstream  crest  radius  of  0.328  foot  (PI. 


BroadrcregUd  weirs  with  rounded  upstream  comer. 


Head,  in 
feet. 

Coefficient  Cu  Bazin's  experiments. 

Crest  width.  2.62  feet. 

Crest  width.  6.56  feet. 

With  angle 
crest. 

With  round- 
ed crest. 

With  angle    Withroand- 
crest.       ;    ed  crest. 

1 

0.25 

2.52 

2.85 

2. 40             2. 58 

.50 

2.59 

2.95 

2. 515          2.  76 

1.00 

2.64 

3.00 

2. 575          2. 89 

1.50 
1.50 

2.69 

3.04 

2. 635          2. 92 

Coefficient  C'l,  United  States  Deep  Waterways  experi- 

mentfl. 

2.67 

2.92 

2.39 

2.81 

2.00 

2.75 

3.00 

2.41 

2.81 

3.00 

2.93 

3.17 

2.44 

2.81 

4.00 

3.11 

3.34 

2.47 

2.81 

5.00 

3.30 

3.51 

2.50 

2.81 

6.00 

Nappe  free. 

3.00 

2.53 

2.81 

ited  States  Deep  Waterways  series  14  and  15,  PI.  XV,  show  the 
of  rounding  the  upstream  crest  corner,  radius  0.33  foot,  on  a 
1  of  the  Kexford  flats,  New  York,  dam.  In  this  case,  with  a 
22  feet  broad  with  6:1  slope  on  each  face,  the  eflfect  of  rounding 
nes  comparatively  slight,  the  average  increase  being  about  2 
ent. 

ited  States  Geological  Survey  experiments,  series  Nos.  XXXV 
KXXVI,  PI.  XXVI,  show  the  eflTect  of  the  addition  of  a  4-inch 
8  (0.38  foot),  quarter-round  extension  to  the  upstream  face  of  the 
/  of  an  ogee-section  dam,  having  4.5  feeteYft^V.\N\dL\Xi.,V.\>\V^^\fc» 
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Effect  of  rounded  upstream  crest  c&mer  on  an  oget  dam. 


Head,  in 
feet. 

Chambly 

model, 

series  35. 

Same,  with 
rounded  up- 
stream crest 
corner. 

Difference 

per  cent  of 

Francis's 

coefficient. 

0.50 
1.00 
2.00 
3.00 

3.18 
3.30 
3.42 
3.49 

3.23 
3.34 
3.51 
3.64 

+1.5 
+  1.2 

+2.7 
+4.5 

EXPERIMENTS  ON  WEIRS  WITH  DOWNSTREAM  SLOPE,  OR  APRON, 

OF  VARYING  INCLINATION. 

Aside  from  the  experiments  of  Blackwell  on  weirs  with  very  sli^rht 
inclination  and  a  few  series  by  other  experimenters  on  weirs  of  irreg- 
ular section  involving  aprons,  the  data  on  this  subject  are  limited 
those  of  Bazin's  experiments. 

Bazin  selected  a  number  of  weir  types,  each  having  a  constant  top 
width,  height,  and  upstream  inclination  and  applied  to  each  a  numbei 
of  different  downstream  slopes.^ 


TRIANGULAR    WEIRS    WITH     VERTICAL    UPSTREAM     FACE     AND    SLOPING 

APRONS. 

Such  weirs  are  occasionally  used,  as  where  the  apron  slopes  to  th< 
stream  bed  in  log  slides.     A  similar  form  in  which  the  downstrean 
slope  terminates  at  a  greater  or  less  distance  from  the  vertical  upstrean 
face  is  not  uncommon,  and  to  this  form  the  Bazin  experiments  niaj 
probably  be  applied,  provided  the  breadth  of  the  sloping  apron  is  con 
siderable.     The  experiments  are  of  special  interest,  however,  as  show — 
ing  the  effect  of  attaching  a  sloping  apron  to  the  downstream  face  o^ 
a  thin-edged  weir,  and  by  inference  affording  an  indication  of  the  effei — 
of  a  similar  apron  attached  to  any  form  of  cross  section.     The  result^ 
of  Bazin's  experiments  recomputed  on  the  basis  of  the  Francis  for-^ 
mula  are  shown  on  PI.  V. 

Four  series  of  experiments  on  weirs  2.46  feet  high  are  includedEizad. 
For  all  these  series  the  coefficient  extends  to  remain  nearl}'^  constan*^^^^ 
for  the  range  of  heads  covered,  0.2  foot  to  1.5  feet,  there  being  a  sligliKT  ^t 
increase  in  O  with  the  lower  heads  onl3\ 

Two  series  on  weirs  1.64  feet  high  are  also  given.     In  series  14c 
slope  of  apron  3  :1,  there  is  a  general  increase  in  coeflScient  with  heu-^ 
below  0.9  foot.     Series  138,  for  a  weir  1.64  feet  high,  is  duplicated  o  m-^ 
a  weir  2.46  feet  high,  and  the  latter  series  is  given  preference  in  th  ^ 
general  curve.     The  lower  weirs  indicate  in  both  cases  slightly  highef 
coefficients,  possibly  owing  to  the  incomplete  elimination  of  the  effect 
of  excessive  velocity  of  approach. 

ft  Bazin  diVI  not  attempt  to  coWftte  the  resuXta  v:x\Aiivii\N^\>j.   "ft\»  %'iTV'iT«\^c<»\MKSL^\«jk>a«Ka  tranfllated 
by  the  writer,  and  may  be  found  in  Kept.  \3.  ft.  Boat^  ol  ^xv^w^^x*  ou  \isift.v'^«^«-««lV\N.%>»^v 
pp.  &46-€hS. 
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The  avflrage  constant  coefficients  for  the  several  serieti  are  shown  i 
ttie  following  table: 

Mean  eoeffieUntu,  triangt^r  imri  with  mrying  apron  ilojie. 


\^ 

HelRht. 

Slope. 

Ruige  of  hevl. 

K.nf[eu(r. 

,..«.,, 

Froo.- 

Tu- 

yrom-         T.— 

136 
137 
!     138 
1     1« 
141 
142 

2.46 
2.46 
l.« 
1.64 
2.46 
2.46 

1:1 
2;1 
2:1 
3:1 
5:1 
10:1 

0.3 
.3 
.7 
.9 
.6 
.76 

1.40 
1.6 
1.5 
1.5 
1.5 
1.5 

3.K4 
3.48 
3.56 
3.39 

3.08 
2.90 

3.88 
3.82 
3.58 
3.41 
a  14 
2.93 

3.85 
3.50 
3.57 
3.40 
3.13 
2.91 

"4 

11  M  M  M  1  1  1  1  1 

d.  Weirs  1.64  Ft. high. 
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The  meari  coefficients  have  aXr^y  been  plotted  on  ti^.  ll  and  a.  gonenil 
curve  drftwn.  Thiis  curve  hoconips  approximately  a  straight  line  when 
plotted  on  l<^arithnuc  cross-section  paper.  Its  equation  expressed  in 
It^arithmic  form  is 

C^^^i (70) 

where  Sh  the  batter  or  slope  of  apron. 
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If  iS'=6,  then,  solving  by  logarithms, 

log  6=0.7781518 
log  6^«= 0.0933782 

log  ^L  =9.9066218 

log  3.85=0.5854607 

log  C=0.4920825 
(7=3.106 

Fig.  9  gives  C=3.07;  the  difference  is  1  per  cent. 
The  following  conclusions  deduced  from  the  recomputed  data  con 
form  in  general  with  those  o£.Bazin: 

1.  For  steep  apron  slopes  where  the  nappe  tends  to  break  free,  the 
apron  materially  increases  the  discharge  by  permitting  a  partial 
vacuum  to  be  formed  underneath  the  nappe. 

2.  For  flat  apron  slopes  the  conditions  approach  those  for  a  hori- 
zontal crest. 

3.  For  an  apron  slope  of  about  3 :1,  thq  discharge  is  nearly  the  same 
as  for  a  thin-edged  weir. 

4.  For  slopes  greater  than  3 :1  the  apron  diminishes  the  discbarge 
the  amount  of  diminution  increasing  as  the  slope  becomes  flatter. 

TRIANGULAR  WEIRS  WITH   UPSTREAM   BATTER   1:1    AND  VARYING  SLOPE 

OF  APRON. 

Three  series  of  experiments  by  Bazin  are  included  (PI.  IX),  all  made 
from  weirs  1.64  feet  high.  The  results  are  comparable  among  them 
selves,  but  owing  to  the  high  velocity  of  approach  their  general  appli- 
cabilitv  is  less  certain. 

Series  No.  161,  downstream  slope  1:1,  shows  a  generally  decreasing 
coefiicient  with  an  apparent  tendency  to  become  constant  through  a 
narrow  range  of  heads,  from  0.5  to  0.9  foot,  with  (7=about  4.11. 

Series  No.  163  and  165,  with  apron  slopes  of  2:1  and  5:1,  give  coofti- 
cient  lines,  which  ma}^  be  fairly  represented  by  the  constants  3.82  and 
3.47,  respectively.  These  coeflScients  compare  with  those  for  vertical 
weirs  with  the  same  apron  slopes  as  follows: 

Comparative  coefficients. 


Batter  of 
apron. 


Vertical 

face. 

0 


1:1 
2:1 
5:1 


Face  in- 
clined 1:1, 
C 


Difference, 
per  cent, 
Francifi'8 

coefficient. 


\ 


+  7.8 
+  8.7 
+10.2 


\ 
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EXPERIMENTS    ON    WEIRS    OF    TRAPEZOIDAL    SECTION    WITH    U1»STREAM 

SLOPE   or  i:l,  horizontal   crest,    and   varying    downstream 

SLOPES. 

Five  series  of  Bazin's  experimentij  on  weirs  2.46  feet  high,  witli 
crest  width  of  0.66  foot,  are  shown  on  Pis.  VI  and  VII.  The  curves 
indicate  coefficients  increasing  with  the  head,  the  mte  of  increase  lieing 
more  rapid  for  the  steeper  apron  slopes.  There  is  a  tendency  to 
depression  at  about  0.4  foot  head,  representing,  possibl}^  the  point  at 
which  the  nappe  changes  from  adhering  to  depressed  condition  on  the 
downstream  face.  The  curves  are  all  convex,  and  apparently  approach 
aconstant,  which  was  not,  however,  reached  within  the  limit  of  experi- 
ments, except,  perhaps,  for  the  flattest  slope  of  5:1.  The  coeflSicients 
increase  in  value  as  the  steepness  of  the  apron  slope  increases. 

Three  series  of  experiments  on  weirs  similar  to  those  alxjve  described, 
but  with  flat  crests  1.317  feet  wide,  are  shown  on  PI.  VIII.  The 
coefficient  curves  are  of  uncertain  form  for  heads  below  0.6  foot. 
For  greater  heads  they  may  be  represented  by  inclined  straight 
lines.  The  coeflicients  increase  uniformly  with  the  head,  the  initial 
values  for  0.6  foot  head  being  nearly  the  same  for  the  several  slopes, 
the  increase  being  more  rapid  for  the  steeper  downstream  slopes. 

It  may  be  seen  from  the  following  table  that  increased  width  of  the 
flat  crest,  as  compared  with  that  of  the  preceding  weir,  causes  a 
decrease  in  the  discharge. 

Comparative  coefficients  at  l-foot  head,  iveirK  w'Uhfl(ti  crentn  and  \:1  upstream  slope. 


Slope  of 

(■rest  width, 

in  feet. 

apron. 

0.66 

1.317 

1:1 

3. 52        . 
3.  88 

8. 265      . 
8.  2a5 
8.195      . 

2:1 
8:1 

2.  985 

4:1 
5:1 

2.94 

6:1 

2.98 

^^^MBINATION  OF   COEFFICIENTS  FOR  WEIRS  WITH  COMPOUND 

SLOPES. 

Series  163  for  an  apron  slope  2:1  represents  a  weir  form  which  would 

^  produced  by  placing,  vertical  face  to  vortical  face,  a  weir  with  }>ack 

'^^Ope  1:1  and  a  weir  with  apron  slope  2: 1.     For  the  former,  Razin's 

^^pcriments  indicate  10  percent  oxcos.s  discharge  over  that  for  a  thin- 

^^ged  weir,  and  for  the  latter  (from  PI.  V)  6—3.50,  equivalent  to  5 
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per  cent  excess  over  a  thin-edged  weir.     If  the  discharge  over  the  1:1 
upstream  slope  was  similarly  increased  by  the  addition  of  an  api 
C  would  be  3.66X1.05  =  3.84.     PI.  IX  indicates  6^=3.82. 

The  above  method  of  determining  the  coeflScient  for  weir  of  irregu-j 
lar  cross  section  by  combining  the  coefficients  for  two  principal  ele-j 
ments  of  which  it  is  composed,  as  separate  weirs,  is  restricted  in  itij 
application  and  may  lead  to  inconsistencies. 

WEIRS  WITH  VARYING  SLOPE  OF  UPSTREAM  FACE. 

Experiments  were  made  by  Bazin  on  thin-edged  weirs  inclined  al 
various  angles.  Bazin  found  the  ratio  of  the  coefficient  of  discharge 
to  that  for  a  vertical  thin-edged  weir  to  be  sensibly  constant  for  lO 
heads  within  the  limits  of  his  experiments,  0.0  to  1.5  feet.  Bazm^s 
results  were  expressed  in  the  form  of  a  modulus  b}'  which  to  multiply 
the  coefficient  for  a  vertical  weir  to  obtain  that  for  an  inclined  weir. 
Assuming  the  Francis  coefficient  3.33  to  apply  to  a  vertical  weir,  the 
coefficients  for  weirs  of  various  inclinations  would  be  as  follows: 


Coefficients  for  inclined  weirs ^  Bazin* s  experiments. 


Bazin's 
modulos. 

C 

1  horizontal  to  1  vertical. . . 

i 
0.93 

ZM 

Upstream  inclination  of  the  weir 

2  horizontal  to  3  vertiml. . . 

.94 

3.130 

1  horizontal  to  3  vertical 

.96 

3.197 

V^ertical  weir 

1.00 
1.04 

3.;«) 

1  horizontal  to  3  vertical. . . 

3.463 

2  horizontal  to  3  vertical. . . 

1.07 

3.  .363 

Downstream  inclination  of  the  weir.  .< 

1  horizontal  to  1  vertical . . . 

1.10 

3.663 

2  horizontal  to  1  vertical . . . 

1.12 

'^.m 

4  horizontal  to  1  vertical... 

1.09 

3.630 

On  PI.  XVI  are  shown  the  results  of  United  States  Deep  Waterways 
experiments  on  weirs  4.9  feet  high,  having  horizont^il  crests  0.<j7  foot 
broad,  and  with  various  inclinations  of  the  upstream  slopt\  The 
experiments  cover  heads  from  1.75  to  5.2  feet,  but  only  8  or  4  pomtii 
are  given  on  each  coefficient  curve.  The  results  indicate  in  a  general 
way,  however,  nearly  constant  coefficients  for  each  inclination  of  the 
upstream  face.  The  values  of  the  coefficients  are  considera})ly  smaller 
than  those  obtiiined  by  Bazin,  whose  experiments  were  on  weirs  2.46 
feet  high  with  sharp  crests. 

Pis.  X,  XI,  and  XII  show  the  results  of  experiments  of  Biizin  on 
weirs  of  irregular  section,  with  various  upstream  slopes.  PL  X 
inciudes  5  series  of  exper\ii\ei\U  ow^<kvt^  \.^4:  i^et  high,  with  sharp 
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crest  angles,  and  2  :  1  downntreani  slopes.  The  coefficient  curves 
8liow  a  depression  period  at  from  0.3  to  0.7  foot  head,  l^e^^ond  which 
the  coefficients  may  be  fairly  i-epresented  b}"  constants  up  to  1.5  foot 
head  (the  limit  of  the  expt^riment).  A  general  curve  showing  the 
constant  coefficient  in  terms  of  a  downstream  slope  or  batter  has  l>een 
idded«  This  indicates  a  maximum  coefficient  of  discharge  for  an 
upstream  slope  of  about  2.H  :  I.  Bazin  found,  for  thin-edged  weirs., 
with  inclined  downstream  slopes,  a  maximum  coefficient  for  an  incli- 
nation of  30*^ ,  or  If :  1. 

Pis.  XI  and  XII  show  coefficient  curves  for  weirs  having  the  same 

upstream  slopes  as  in  PI.  X,  but  t^.46  feet  high,  and  with  flat  crests 

0.67  foot  wide.    The  coefficient  curves  are  convex  outward,  indicating 

that  they  may  approach  constant  values  at  some  point  bi^yond  the 

limits  of   the  experiments.     The  marked  difference,  in  character  of 

these  coefficient  curves,  as  compared  with  those  in   the   preceding 

group,  is   notable.     For  weirs  with   flat  crests   0.()7   foot  wide   the 

ct)efficients  for  a  given  he^  uniformly  increase  as  the  slope  })ecomes 

flatter  up  to  a  batter  of  about  If  :  1.     They  are  also  greater  for  all 

heads  within  the  limit  of  the  experiments  than  the  coefficients  for 

weirs  with  sharp  crest  angles.     The  comparative  values  are  indicated 

in  the  following  table: 

Comparaiu^e  roeffidmts^  vrirn  M^th  ran/mg  npf4ream  slope. 


vtresm 
Hlopc. 


i       Pl.X, 
»harp  croKt, 
'  2;1  (lowii- 

HtrcHin 
.  Hlopi';  Hver- 
i     age  con- 
I  Htaiit  coef- 
ficient. 


Pl«.  XI  and  XII,  0.67  feet 
crest  width,  '1 : 1  down- 
Htream  Hlope. 


]Iea<1,  in  feet. 


i       0.5 


Vert. 

1:1 
A:l  < 

1:1 

2:1 


;j.5K 

:j.k3  I 

3.87  ' 


2.78 
2.87 
2.  92 
3. 1)3 
3. 13 


1.0 


c 


3.  2« 


3.  :u 

I 
3.38  I 

3.42  I 

3.43  ; 


i.r» 

3.  51 
3.56 
3.  62 
3.  65 
3.61 


It  will  be  seen  that  the  addition  of  tJie  flat  crest  has  an  effect  in  this 
case  similar  to  that  observed  in  Pis.  VI  and  VIII,  showing  the  results 
of  experiments  by  Bazin  on  weirs  with  various  downstream  slopes. 

United  States  Deep  Waterways  series  No.  7,  PI.  XVII,  may  be 
compared  with  IVizin's  series  No.  178,  shown  on  PI.  XL  The  foniier 
gives  a  coefficient  of  3.5.")  for  a  head  of  2  feet  on  a  weir  4.8^)5  feet 
high,  the  coefficient  slowly  in<Teasinjr  with  the  head.  The  latter  ^ives 
a  coefficient  of  3.r»  for  a  head  of  1.5  feet,  decreasing  rapidly  as  the 
head  decreae^es. 

iRit  200—07 13 
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i'nited  States  Geological  Survey  series  No.  XXXIX,  PL  XX VIII. 

i  United  States  Deep  Waterways  series  No.  18,  PI.  XVIII,  repre- 

it  weirs  with  vertical  downstream  faces  and  inclined  crests.     The 

pstream  slope  does  not,  however,  extend  back  to  the  bottom  of  the 

aannel  of  approach,  but  is  cut  off  abruptly  b}'  a  vertical  upstream 

ace.     The  average  coefficients  deduced  from  these  series  have  been 

plotted  on  a  general  curve  on  PI.   XVI,  the  coefficients  agreeing 

closely  with  those  of  the  United  States  Deep  Waterways  experiments 

on  weirs  of  similar  upstream  slope,  extending  to  the  channel  bottom. 

United  States  Geological  Survey  series  No.  XXX  represents  the  Dolge- 

ville  dam,  with  rounded  crest  removed,  leaving  a  trapezoid  with  crest 

6  feet  broad  and  1  foot  low^er  at  upstream  than  at  downstream  edge. 

The  coefficient  is  not  constant,  but  apparently  approaches  a  constant 

value  of  about  3.25  for  heads  exceeding  3  feet.     United  States  Deep 

Waterways  series  No.  18  represents  a  model  of  the  spillway  of  the 

Indian  Lake  dam,   having  a  crest  7  feet  wide,  1.5  feet  lower  at 

upstream  than  at  downstream  edge,  which  gives  an  average  constant 

coefficient  of  3.42. 

It  is  suggested  that  if  the  upstream  slope  of  an  inclined  weir  is  con- 
tinued back  6  feet  or  more  and  terminates  in  a  vertical  upstream  face, 
the  discharge  coefficient  will  not  differ  materially  from  that  for  an 
upstream  slope  extending  to  the  channel  bottom. 

DAMS  OF  OGEE  CROSS  SECTION,  PLATTSBURQ-CHAMBLY  TYPE. 

The  United  States  Geological  Survey  experiments  on  dams  of  this 
type  are  shown  on  Pis.  XXIII  to  XX VII.  Cross  sections  of  the 
various  dams,  with  lines  indicating  the  comparative  size  of  the  models 
used  in  the  United  States  Geological  Survey  experiments,  are  shown 
on  PI.  XXXIV.  Cross  sections  of  other  ogee  dams  used  as  w^eirs  are 
shown  on  PI.  XXXV. 

This  class  includes  dams  with  dow^nstream  crest  radius  sufficienth'^ 
large  to  retain  the  nappe  always  in  contact,  3'et  not  so  large  as  to  sim- 
ulate a  broad  flat  crest.     We  thus  exclude  the  Dolgeville  section  or. 
the  one  hand,  in  which  the  nappe  as  observed  in  the  existing  dam  par 
tially  or  completel}'  breaks  free  near  the  crest  for  other  than  ver^'lo^ 
stages,  and  on  the  other  hand,  the  Austin  dam,  with  a  crest  radius  ob^/' 
20  feet,  which  appears,  from  the  meager  data  available,  to  lie  outsi(^  o 
this  class. 

We  have  arranged    the   available   data   in   order,  advancing  wii 
decreased  breadth  and  increased  inclination  of  sloping  upstream  fac< 

'^Hft  coefficients  for  various  depths  are  as  follows: 


U.  C  OEOUNICAL  MinVtV 


WATER-SUPPLY  PAPER   NO.    300    PL.  XXXIV 


I 

I 
I 
I 

I 

I 

I 
I 


DOLGevtLLE,N.Y. 


few^ 


0.7 i 


Ba^9  of  model 


PLATT5BURC.N.Y. 


(B) 


(A) 


"oot: 


^    '  Crtit  Austin  dam 


I  ■■ 

I* 


A  y 


f£) 


^.  «-k* 


Efasej^mqde/^ 


CHAMBL  Y.  P  Q. 


'^/J^M 


(C) 


"^S^rifm 


Smooth  stone  -%. 


AUSTIN, TEX. 

(D) 


COMPARATIVE  SIZE  OF   MODELS  AND  SECTIONS  OF  OGEE  DAMS. 
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Creat.  Trenton  falis 


Honk  Falls. N.Y. 
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Comparatire  Ci)efiineiUt^,  (lains  of  ogee  rrons  Hediou. 


Dam 


IjChaui- 
1   bly. 


Platts- 
biinc. 


M<»difled  PlatUtburR. 


AppTox.  constant  coeffi- 
cient  

Breadth  of  Hlopc,  in  feet . 

Batter  of  slope 

Citfft  radius,  in  feet 

Experiment 

Senes 


3.435 
4.5 

44:1 
'2.0 


3.48 

3 
4:1 
3.0 


3.4H 

3 

4:1 

3.0 


3.4M 

3 

4:1 

3.0 


3.70 

3 
2:1 
3.0 


3.70 

3 
2:1 
3.0 


I      3.70 
3 
2:1 
3.0 


3 

1.04:1 

3.0 


r.S.G.8.  U.S.G.S.  Mean  of  I'.S.G.S.  T.S.G.S.;  Meanof  (T.S.G.S. 


H<»l0.5foot 

1.0  foot 

2.0feet 

4. 0  feet 

o.Ofeet 

6.0feet 


a30 


«»31 


30-31 


«»32 


3.22  I I    3.2t) 


3.:«) 
3.42 
3.49 
3. 53 


3.43 
3.42 
3.47 
3. 52 


3.29 
3.  :Vy 


3.36 
3.;i85 


I 


3.43  j  3.45 
3.54  j  3.53 
3.62 


3.  37  I 

3.51  ' 

I 
3.57 

3.  67  i 

3.  73  I 


a33 

3.22 
3.44 
3.67 
3.  72 
3.74 


32-33 


34 


3.  255 
3.4a5 
3. 59     ; 
3.645  ' 


I 


3.  7a5 


3.46 
3.75 
3.  87 
3.S8 


al5.%9  feet  crcHt  length,  without  end  contraction. 
*7.9T9  feet  crewt  length,  one  end  contrHcti(»n. 

It  appears  that  the  rounded  crest  changes  the  character  of  the  law 
of  coefficient  from  a  vahie  tending  toward  a  constant  for  each  back 
slope  to  a  slowly  increasing  function  of  the  head.  C.'ompared  with  the 
constant  cx)efficient8  for  weirs  with  similar  upstream  slopes  extending 
Wk  to  canal  bottom,  and  with  vertical  faces,  we  tind  that  the  con- 
stant values  deduced  for  these  cases  correspond  with  the  values  of  the 
varying  coefficients  for  ogee  sections  at  a  medium  head  of  2  to  4  feet. 

By  plotting  the  data  for  weirs  of  ogee  section  on  logjirithmic  cross- 

^tion  paper  the  following  convenient  ai)proximate  formula  has  been 

^^uced,  applicable  for  weirs  with  2  or  3  feet  crest  nidius  and  up- 

**^ream  slopes  3  to  4.6  feet  broad.     S  indicates  the  batter  ratio  of  the 

«/or^  horizontal  run 


'ope, 


^f  S=. 


vertical  rise 


C=[SJ\2-0,h\(S-l)\Jf^' (71) 


2:1        7/=4.0         6'=3.4*;x4^" 

log  4^^  =0.030 103         6'=3.4r»x  1.0710  =  3.70. 
T^he  experiments  give  r~3.74. 

EXPERIMENTS    ON    DISCHARGE    OVER    ACTUAL  DAMS. 

►n  PI;  XXXVII  are  shown  the  results  of  a  number  of  experiments 
le  by  measuring  the  discharge  over  existing  dams  by  means  of  floats 
^^  Current  meters.     Aside  from  those  for  the  Austin,  Tex.,  dam,  the 
^tia  have  been  collected  by  Mr.  George  T.  Nelles." 

^*  ^Iscnivion  of  paper  by  G.  W.  Rafti-r  on  the  flow  of  water  over  damf:  Trans.  Am.  Soc.  C.  E.,  vol.  44, 
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BLACK8TONE   RIVER  AT  ALBION,  MASS. 

This  is  a  timber  dam  217  feet  long,  with  horizontal  crest  1  foot  wide, 
vertical  downstream  face,  and  upstream  slope  covered  with  riprap. 
Discharge  was  measured  by  current  meter  5(X)  feet  below  dam,  and  the 
depth  was  measured  by  hook  gage  20  feet  upstream  from  crest.  Co- 
efficients have  not  been  corrected  to  eliminate  velocity  of  approach. 
They  illustrate  the  uncertainty  of  discharge  for  broad-crested  weirs  of 
small  width  under  low  heads. 

MUSKINGUM    RIVER,  OHIO. 

Discharge  was  measured  by  rod  floats  in  a  cross  section  5(H1  feet 
above  the  dams,  which  are  constructed  of  timber  cribs  filled  with  stone. 
Data  by  Maj.  W.  H.  Bixby,  U.  S.  Army. 

Discharge  data  for  MuBkingum  Rit^er  dams. 


3 
4 

8 


Length  I     Mean 


Area  of 
dischaiKe 


on  crest,    height,  in'section,  in 


in  feet. 

848 
535 
472 
515 


feet. 

12.6 
15.9 
14.2 
16.0 


Rqaare 
feet. 


7,765 
8,360 
8,230 


DiA- 
charse, 
in  cubic 
feet  per 
Recond. 


18,118 
25,559 
21,015 


7,330  ;  22,310 


Mean 

velocity, 

in  feet  ner 

second. 


2.333 
3.045 
2.553 
3.044  ! 


Pall  over 

dam,  in 

feet. 


8.00 
6.70 
7.00 
5.16 


lObaerved 
depth  on     Coeffi- 
crest,  in  I  cient  0. 
feet. 


2.  86  4. 419 
4.  66  4.  728 
4.40  j  4.812 
5. 90     3. 015 


The  depth  on  crest  has  not  been  corrected  to  eliminate  velocity  of 
approach. 

OTl^AWA    RIVER   DAM,  CANADA. 

Data  by  T.  C.  Clark,  C.  E.  Dam  30  feet  high,  with  upstream  and 
downstream  faces  planked  and  sloping  3:1,  forming  sharp  crest  angle 
at  junction. 

Discharge  data  for  Ottawa  River  dam. 


Length  of       Depth  on    i  ,?!S?Ki*'Klv 
dam.  fn  feet,  crest^  feetj  '^^'^V^' 


1,600 
1,760 


2.5        26,000 
10. 0       190, 000 


Discharge 
coefficient  C. 


4.106 
3.408 


These  data  are  notable  as  giving  the  only  authentic  value  of  dis- 
charge over  a  dam  under  so  great  a  head  as  10  feet.     The  high  coeffi- 
cient found  for  a  head  ot  ^,5  i^el  Y^xid^«t%^^x^«Q\\s^%^\ELftwhat  doubtful. 
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AUSTIN,  TEX.,  DAM." 

A  series  of  current-meter  measurements  of  the  discharge  over  this 
mm  iwrere  made  in  January'  and  March,  1900.  Several  observations  at 
■ch  depth  have  been  combined.  The  resulting  mean  coefficients  are 
iven  in  the  following  table: 

IHgcharge  coefficients  for  the  Austhiy  Tej-.y  dam. 


Date. 

Num- 
ber. 

H 

1900. 

Jan.  15 

1 

1.09 

Jan.  18 

2 

.72 

Jan.  26 

3 

.42 

Mar.  28 

4 

1.44 

Mar.  28 

5 

1.32 

Average 

I  Ranee  of  vari- 
//=depth  I      »tion  oi  C. 

at  crest  | 

of  dam.  : 

I  From—    To— 


termina-l     ^'f^V^ 
tions.     i      *"  ^• 


0.838 
.625 
.33 

1.04 
.96 


3.09 
3.00 


3.14 
3.11 


3.06  3.13 


3.32 
3.26 


3.36 
3.  33 


4 
11 
4 
3 
5 


3. 132 
3.  a53 
3.112 
3.  3:^3 
3.  302 


3.  186 


ROUGHNESS  OP  CREST. 

The  models  used  in  weir  experiments  have  usually  l^een  constructed 
of  planed  and  matched  timber.     In  actual  dams  a  wide  variety  of  con- 
ditions exist,  including,  in  the  order  of  roughness,  sheet-steel  crests, 
boards  smoothed  by  wear  and  rendered  slippery  by  water  soaking  and 
fungus  growths,  unplaned  boards,  dressed  masonry,  formed  concrete, 
rubble  and   undressed  ashlar,   with   earth,  cobble,  or   broken-stone 
approaches.     For  the  determination  of  the  extent,  if  any,  to  which 
the  coefficient  appl34ng  for  a  smooth-crested  dam  must  be  modified  to 
apply  to  any  of  these  conditions,  the  following  data  are  available. 

UNITED  STATES   DEEP  WATERWAYS,  SERIES   7   AND   8  (PL.  XVIl). 

Model  dams,  4.9  feet  high,  2: 1  slope  on  both  faces.  The  mean  coeffi- 
cients are  about  1  per  cent  greater  for  crest  of  planed  boards  than 
for  crest  covered  with  one- fourth-inch  mesh  wire  cloth. 


a  Taylor,  T.  U.,  the  Austin  dam:  Water-Sup.  and  Irr.  Paper  No.  40,  U.  S.  Geol.  Survey,  1900,  p.  3.3. 
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CROTON   DAM,  ROUND-CREST  SECTION,  MODEL   A    (PL.  XIX). 

Crest  rounded,  radius  10  feet.     Upstream  slope  about  0: 1. 

Comparative  coefficients  with  varying  roughnesSj  Croton  round  (rest. 


Series...... 

1 

la 

2 

8 

HeAd.  in 
feet. 

Hmooth-pine 
crest. 

Unplaned- 
plank  crest 
and  slopc.a 

Broken- 
stone  slope, 
unplaned 
crest. 

Broken- 
stone  slope, 
wire  cloth 

on  crest. 

0.25 
.50 
1.00 
1.50 
2.00 
2.50 
3.00 

3.34 
3.24 
3.21 
3.21 
3.21 
3.21 
3.21 

2.84 
2.91 
3.04 
3.12 
3.15 
3.15 

3.18 
3.18 
3.19 
3.20 
3.21 
3.22 
3.22 

3.16 
3.09 
3.15 
3.15 
3.15 
3.15 
3.15 

oThis  scries  appears  doubtful.— R.  E.  H. 
CROTON   DAM,  ANGULAR  SECTION,  MODEL   B  (PL.  XX). 

Apron  slope  1.25:1,  upstream  slope  6.24:1  for  13  feet,  then  rou 
and  slope  about  4: 1  to  bottom. 

Oomparaiive  coefficientSy  varying  roiighnesSj  Croton  angular  cred. 


N.  Series. 
Head^\ 

Unplaned 
plank. . 

Unplaned 

plank, 

rouffh -stone 

approach. 

Rough-stone 
approach, 

wire  cloth 
on  crest. 

0.25 
.50 

3.61 
3.63 

3.56 
3.57 

3.66 

1.00 

3.67 

3.66 

3.58 

1.50 

3.68 

3.66 

3.60 

2.00 

3.70 

3.66 

3.61 

2.50 

3.70 

3.66 

3.62 

The  data  given  above  are  somewhat  discordant,  but  indicate  that  in 
general  the  decrease  in  discharge  resulting  from  the  roughness  of  the 
various  materials  forming  the  creijts  and  approaches  of  dams  will  not 
exceed  from  1  to  2  per  cent  for  low  heads,  and  usually  decreases  as 
the  depth  of  overflow  incre^ases. 
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FALLS. 


Bellasis^  presents  the  following  analysis  for  a  fall  in  which  thei*e  is 
ieither  a  raised  weir  nor  a  lateral  reduction  in  section.  If  v  is  the 
nean  velocity  at  CD^  near  U)  AB^  then  v  is  both  the  velocity  of 
approach  and  the  velocity  in  the  weir  formula 


*=i^V2y(^+«0' 


v////y^///Av//////^//^//y/yy//^^^^^y^^^^. 


Fig.  10.— Fall. 

Brhere  t?  is  a  coefficient  of  velocity. 


'^-\<?  2<72>+|  a&^ 


{\-\a&^'^J^<?^lgD 


Making  ar=1.00  and  c=0.79. 

The  depth  i>  is  to  be  measured  so  near  AB  that  the  water  shall  have 
Quired  its  velocity  of  efflux.  The  depth  will,  of  course,  be  affected 
>5'  the  surface  curve,  the  upstream  extension  of  which  will  l)e  longer 
according  as  the  slope  of  the  leading  channel  is  flatter,  being  very 
rt'eat  for  a  horizontal  channel.  The  formula  needs  experimental  veri- 
^cation,  but  affords  a  convenient  basis  of  approximation  of  the  flow 
'Orough  troughs  and  sluices  and  over  aprons  and  falls. 

Experimental  data  for  c  are  needed. 

a  Hydraulics,  p.  99. 
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WEIR   CURVED    IN    PLAN. 

Milldams  of  both  wood  and  masonry  are  often  constructed  to  bow 
upstream,  sometimes  to  secure  the  added  strength  of  arched  form,  or  to 
secure  additional  spillway  length,  or  to  follow  the  crest  of  a  favorable 
rock  ledge,  or  to  throw  the  ice-bearing  current  away  from  intake 
gates.  The  dam  may  follow  the  arc  of  a  circle,  or,  as  is  common  with 
timber  dams,  there  may  be  an  abrupt  angle  in  the  plan  of  the  dam. 
Fig.  11  shows  a  graphical  comparison  of  curved  and  angle  dams  with  a 
straight  dam  across  the  same  channel,  the  former  being  each  18.5  per 
cent  longer  than  the  straight  crested  dam. 

If  such  an  arched  spillwa^^  opens  out  of  a  broad,  deep  pond,  the  dis- 
charge over  it  would  be  greater  than  for  a  straight  overfall  very  nearly 
in  proportion  to  the  excess  in  length  of  the  arc  as  compared  with  the   ^ 
length  of  its  chord. 

When  the  stream  is  confined  in  a  restricted  channel,  the  increased 
velocity  of  approach  above  the  longer  spillway  will  become  a  factor. 
Thus  if  two  dams — one  straight,  the  other  arched — were  placed  in  the 
same  straight,  uniform  channel,  and  the  depth  on  crest  measured  aLt 
the  same  distance  upstream  from  each,  then,  with  the  same  measurt^d 
head  on  both,  the  velocity  of  approach  to  the  arched  dam  would  kz)e 


Fig.  U.— Weir  curved  or  uiigular  in  plan. 

greater  nearly  in  the  same  proportion  that  its  length  of  crest  and  4  is 
charge  are  greater  than  for  the  straight  crest.     Properly  corrected  f  OJ 
velocity  of  approach,  the  arched  dam  will  give  a  correct  measuremt3ii^ 
of  the  discharge,  the  length  of  the  arc  being  used  as  the  crest  length. 
When  the  length  of  the  arc  greatly  exceeds  the  channel  width,  t:hc 
velocity  of  approach  may  become  excessive,  introducing  uncertain tj 
as  to  the  proper  correction  coeflScient,  difficult}'^  in  measuring  the  head, 
and  an  uplifting  of  the  central  swifter-flowing  portion  of  the  stream 
surface. 

The  circular  overflow  lip  of  a  vertical  artesian-well  casing^  is  some- 
times used  to  approximate  the  flow,  the  measured  depth  of  water    j 
above  the  lip  of  the  pipe,  together  with  its  circumference,  l>eing  used 
in  the  weir  formula.^ 


lExpcriraenti*  showing  the  (lisfharge  over  a  circular  weir  to  be  i>roporlional  to  the  length  of  the 
arc  were  made  by  Simpson  at  Chew  Magna,  Somersetshire,  England,  1850,  not  recorded  in  det£ii. 
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SUBUCERGED  WKIR8. 
THEORETICAL   FORMULA. 

In  a  ''submerjfed,"  *' drowned,"  ''incomplete,"  or  "partial"  weir  the 
vrater  on  the  downstream  side  stands  above  the  crest  level. 

The  submerged  weir  is  not  extensively  used  as  a  device  for  stream 
gaging.     A  knowledge  of  the  relations  of  head,  rise,  and  discharge 
of  such  weirs  is,  however,  of  great  importance  in  works  of  river 
improvement,  canals,  etc.,  and  the  leading  formulas  are  here  pi*esented. 
It  may  be  added  that  for  situations  where  head  can  not  l>e  sacrificed, 
precluding  the  use  of  an  ordinary  weir,  and  where  the  velocity  is  not 
ft  continuous  function  of  the  depth,  as  in  race  ways,  making  a  channel- 
TEting  curve  inapplicable,  the  use  of  submerged  weirs  to  measure  or 
control  the  discharge  merits  consideration.     Their  use  for  such  pur- 
poses as  the  equable  division  and  distribution  of  water  in  i)ower  canals 
bis  hitherto  been  very  restricted,  owing  to  the  lack  of  experimental 
coefficients. 
Let  /r=  Head  on  upstream  side,  corrected  for  velocity  of  approach. 
Z7=Measured  head,  upstream  side  of  weir. 
rf==  Measured  head,  downstream  side  of  weir,  or  the  depth  of 

drowning,  taken  below  the  ressault. 
Z= Difference  of  elevation,  upstream  and  downstream  sides 

P= Height  of  weir  above  channel  bottom. 
L  =  Length  of  weir  crest,  feet. 
t?=Mean  velocity  of  approach. 

A=Head  on  a  thin-edged  weir  that  would  give  the  same  dis- 
charge. 
21*  and  C*  coeflScients  of  discharge  for  a  submerged  weir. 


Fio.  12.— Submerged  weir. 

The  theoretical  formula  of  Dubuat  for  discharge  is  obtained  b^' 
•"^^rding  the  overflow  as  composed  of  two  portions,  one  through  the 
*t>per  part  D—d^  treated  as  free  discharge,  the  other  through  the 
^Vrer  part  e?,  treated  as  flow  through  a  submerged  orifice. 

Combining  the  two  discharges, 

IRR  200—07 14 
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« 

By  reducing,  including  a  coefficient,  and  using  the  head  ZTcorrectfe^: 
for  velocit}'^  of  approach,  we  have  the  general  formula  f or  a  submergfe^ 
weir. 

q=\m'UW(h^^=C'l(h+^^z  .   .   .  (73; 

The  head  due  to  the  velocity  of  retreat  should  in  strictness  be  8ul>- 
tracted  from  the  depth  of  submergence  d.  This  is  not  commonly  dono, 
however,  in  the  experiments,  where  the  usual  method  of  producing  the 
submergence  is  by  damming  and  retarding  the  water  below.  In  prac- 
tice, if  the  velocity  of  retreat  is  large,  the  correction  should  be  made. 

The  theor}^  of  formula  (73)  makes  C"  =  1.5  times  the  value  of  the 
coefficient  O  in  the  free  portion  of  the  discharge.^  This  value  is 
adopted  by  Dubuat  and  Weisbach. 

D'Aubuisson  gives  C'  =  iASC. 

Francis's  early  experiments  make  C'  =  1.3SC, 

From  gage  records  of  large  rock-filled  crib  dams  on  Kentucky 
River,  having  planked  upstream  slope  3:1  and  vertical  steps  belovj 
crest — height  of  dams  about  20  feet,  heads  4  to  7.5  feet,  mean  ».i 
feet — Nelles  found  results  as  follows: 

Dam  No.  3,  water  falling  slowly  4  days,  C'  =  1.6C. 

Dam  No.  2,  water  falling  slowly  3  days,  C'  =  1.^SC. 

Dam  No.  1,  water  rising  and  falling  slowly  5  days,  6"  — 1.46(7. 

FTELEY  AND  STEARNS  SUBMERGED-WEIR  FORMULA.  6 

Fteley  and  Stearns  use  the  base  formula 


Q=CL(n+^^U {7i) 


Coefficients  for  the  above  formula  were  derived  from  experiments  on 
thin-edged  weirs,  by  Fteley  and  Stearns  and  by  J.  B.  Francis,  and 
give  correct  results  for  weirs  for  which  the  free  discharge  would  be 
correctly  calculated  by  the  Francis  formula. 

The  head  on  upstream  side  varied  from  0.3251  to  0.9704  foot,  and 

~rr  varied  from  —0.063  to  0.081  with  air  under  nappe,  and  from  O.0T7 

to  0.975  with  no  air  under  nappe,  and  in  appl3dng  the  formula  the 
same  conditions  should  be  complied  w4th.  The  authors  comment  that 
where  sufficient  head  can  not  be  obtained  for  a  weir  of  the  usual  free- 
discharge  type,  a  submerged  weir  may  be  used,  provided  that  the  head 
does  not  vary  greatl\\ 

a  See  valuable  discussion  of  submerged  weirs  by  Geo.  T.  Nelles  in  Trans.  Am.  8oc.  C.  K.,  toL  K, 
pp.  359-388. 

b  Fteley  and  Stearns,  Experiments  on  the  flow  of  water,  etc.:  Trans.  Am.  See.  C.  £.,  vol.  13,pp> 
101-108. 
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From  a  lai^-scale  curve  Fteley  and  Stearns  derive  the  following 
hble  of  coefficient  6',  for  formula  (74): 

PeUg  and  SUamt't  mefficienU  for  mtbmerged  ttieir*. 


» 

..» 

^ 

..» 

..» 

[ 

0.08 

»  1  ..„  I  ..» 

D.0 

3.330 

3.331 

3.335 

3. 343  1  3. 3B0 

3.3118 

3.371  1  3.372  |  3.370 

.1 

3.365 

3.369 

3.352 

3.343 

3. 315  1  3. 327 

3.318 

3. 310     3. 302  ,  3. 294 

.! 

3.266 

3.278 

3.271 

3.264  1  3.256  '  3.249 

3.241 

a  234     3. 227  1  3. 220 

.3 

3.214 

3.2C7 

.^201 

3.194  1  3. 1K8  '  3.182 

3.176 

3.170     3.165  i  3.169 

.4 

3.155 

3.160 

3.145 

3.140     3.13.i  '  3.131 

3.127 

3.123  :  3.119  1  3.118 

,S 

3.113 

3.110 

3.107 

3. 104  1  3. 102  '  3,  lUO 

3.  IBS 

3.096     3.095  ,  3.093 

.8 

3.092 

3.091 

3.090 

3.090  1  3.089  '  3.0H9 

3.0H9 

3.090  .  3.090  1  3.091 

.7 

3.092 

3.093 

3. 096 

3.097  1  3.0SI9  '  3.102 

3.105  i  3.1(«  1  3.113  1  3.117 

.8 

3.122 

3.127 

3. 131 

3. 137  1  3.  143  '  3.  150 

3,156     3.164  1  3.172  1  3.181 

.9 

3.190 

3.200 

3.209 

3. 221  1  3.  2:J3  1  3. 247 

3.262     3.2H0  ,  3.;W0  |  3.325 

1              1 

Vhere  -^  is  less  than  (l.  15  Q  in  not  ttensilily  affected  iiy  Huhinorfrence. 


Where 


H 


B  from  0.5  to  U.8  f'niay  be  taken  at  3.10. 


Correction  for   velocity  i>f   approach 


made   liy   the   formula 


S~])+^.     No  correction  was  made  for  velocity  of  retreat. 

The  formula  is  probably  applicable  to  larger  dams  and  greater  depths 

oj  delecting  proper  values  of  C,  -jj  being  a  relative  quantity. 

A  nunaber  of  empirical  formula  for  submerged- weir  discharge  are 
alaoused. 

CLEMENS   HESSCHBL'S  PORMULA.'i 

Herschel's  formula,  "based  on  experiments  of  J,  B.  Francis,  1848, 
Fteley  and  Stearns,  1877,  and  J.  B.  Francis,  1883,  is 


e=3.33  i(iV//)*  =  3.33  Xa* 


In  this  formula  the  measured  head ''  is  reduced  to  an  equivalent  head 
that  would  give  the  same  discharge  over  a  free  overflow.    The  value  of 

the  coefficient  N=-jt  depends  on  the  proportional  submergence  ^• 


s  Henhel, 
Pp.  IW-lts. 

bConected  lor  velocily 
(onnula. 


The  problem  of  the  subiBemed  weir;  Traiui.  Am.  Sor.  C.  I 
■pprocch  by  mctbod  Coi  Francis's  [unnuls  befoii 


applying  In  itboTe 
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The  values  of  this  ratio,  together  with  their  probable  error,  ar^ 
given  below. 

CoeffiderU  JV,  HerscheVs  submerged-weir  formxda. « 


d 
D 

0.0 

0.0 

,0.01 

0.02 

1.000 

1:004 

1.006 

.1 

1.005 

1.003 

1.002 

.2 

.985 

.982 

.980 

.3 

.959 

.956 

.953 

.4 

.929 

.926 

.922 

.5 

.892 

.888 

.884 

.6 

.846 

.841 

.836 

.7 

.787 

.780 

.773 

.8 

.703 

.692 

.681 

.9 

.574 

.557 

.539 

1.006 
1.000 
.977 
.950 
.919 
.880 
.830 
.766 
.669 
.520 


0.04 

0.05 

1.007 

1.007 

.998 

.996 

.975 

.972 

.947 

.944 

.915 

.912 

.875 

.871 

.824 

.818 

.758 

.750 

.656 

.644 

.498 

.471 

0.06 


1.007 
.994 
.970 
.941 
.908 
.866 
.813 
.742 
.631 
.441 


0.07 

0.06 

1.006 

1.006 

.992 

.989 

.967 

.964 

.938 

.9»> 

.904 

.900 

.861 

.856 

0.09 


.806 
.732 
.618 
.402 


.800 
.723 
.604 
.352 


l.OOo 
.987 
.961 
.932 
.896 
.851 
.794 
.714 
.590 
.275 


a  Values  for  -i  exceeding  0.80  less  accurately  determined. 


D 


:0.02 

0.15 
0.24 
0.33 
0.42 
0.60 
0.66 

:0.72 


to  0.14, 

to  0.22, 
to  0,32, 
to  0.41, 
to  0.59, 
to  0.65, 
to  .071, 
to  .084, 


variation 

variation 
variation 
variation 
variation 
variation 
variation 
variation 


oiN-- 
of  ir= 

of  A^=: 

of  N-- 

oiN-- 
oiK-- 


dtO.005  to 

±0.008  to 
dzO.012  to 
=t0.015  to 
=t0.018. 
diO.017  to 
±0.014  to 
±0.011  to 


0.007. 

0.010. 
0.014. 
0.017. 

0.015. 
0.012. 
0.009. 


This  table  indicates  that  for  depths  of  submergence  not  exceeding 
20  per  cent,  the  head  will  not  ordinarily  be  increased  more  than  2 
per  cent. 

The  discharge  over  a  submerged  weir,  according  to  Herschel's  for- 
mula, bears  the  ratio  N^  to  that  over  an  unsubmerged  weir  under  the 
same  head. 


THE  CHANOINE  AND  MARY  FORMULA. 


Q=M'LH^2gZ 


(T6) 


This  expression  has  a  form  similar  to  that  for  the  ordinary  formula 
for  submerged  orifices.  11  is  applicable  only  under  conditions  identi- 
cal with  those  for  which  M'  has  been  determined. " 


a  Van  Nostrand's  Eng.  Mag.,  vol.  34,  p.  176. 


•^1 


*: 
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R.  H.  RHIND'S  FORMULA.« 

Q=M'L^2^[d^Z+0.{)U^+~  ZslZ-fOA)S6^']    .     .     (77) 

This  msLy  be  reduced  to  the  theoretical  formuhi  (73)  by  omitting 
the  correction  for  velocity  of  approach. 

BAZIN'S   FORMULAS.  & 

By  duplicating,  with  various  depths  of  submergence,  his  experi- 
ments on  thin-edged  weirs  Bazin  deduced  the  following  expressions 
for  the  coefficients  for  submerged  weirs  to  be  applied  in  the  discharge 
formula 

Let  /^represent,  as  heretofore,  the  height  of  weir  crest  above  chan- 
nel bottom,  the  coefficient  7n  being  that  which  would  apply  to  the 
8ame  weir  with  free  discharge. 

(1)  Accurate  formula  with  small  values  of  d: 


7/1' 


m' 


(2)  Accurate  formula  with  large  values  of  J: 
i'=m  [(l.OS+O.lS  j^  '^^Jr~\ (79) 

(3)  Approximat'C  formula  for  all  cases: 

m!=m  (^1.05  -f-0.21  ^^  V  ~^~ ^^^^ 

The  above  formulas  are  for  weirs  without  end  contractions. 

The  coefficient  m  contains  the  correction  for  velocity  of  approach  of 
the  free-discharge  weir,  and  m!  contains  the  necessary  factor  (if  any) 
for  the  resulting  modification  of  the  velocity  of  approach  elTect,  when 
the  weir  becomes  drowned.  They  are  only  strictly  accurate,  there- 
fore, when  m'  is  substituted  for  ///  in  Bazin's  formula. 

In  Bazin^s'formulas  the  height  7^  of  the  weir  enters  as  a  controlling 
factor  in  (1),  and  is  present  less  prominently  in  (2)  and  (3). 

The  modification   by  drowning  is  made  to  depend  on -y,  in  (2),  and 

on  this  ratio  and  that  of  the  cube  root  of  -  y.  -  jointly  in  formula  (3). 

It  is  often  difficult  to  determine  P  or  to  apply  these  formulas  to  a 
weir  fed  by  a  large  pond  and  having  end  contractions. 

aProc.  iMt  Civil  Enginecre,  188(5. 

fr  Bazin,  H., Experiences  nouvellcs  sur  I'^coulemeiit  en  dOvereoir, 6»*  art.,  Ann.  Ponta  et  Chanm^eft, 
M^moirei  et  Documenta,  1896. 
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Assume  P=oo 
Then  (2)  becomes 


/yi'=niXl 


.08^ 


J)-d 


D 


=mXl 


.08  7; 


.     .    (81) 


and  diflfera  from  (3)  when  similarly  reduced  only  in  the  substitution 
of  1.05  for  1.08  as  a  coefficient. 


Ex. 


/>=4'         rf=2'         P=x) 


If 


'//i= 0.425 
III 


'  =  0.425X1.08  V|  =0.8r>4. 


the  discharge  being  89.4  per  cent  of  that  over  an  unsubmerged  weir 
under  the  same  head. 

Comjxirijion  of  submerged-ivtir  formula*. « 


</,  ftHJt. 

11,  feet 
d\H ... 


.25 

.fiO 

.75 

2.0 

2.0 

2.0 

i 

4 

» 

.25 

1.0 

i 


.50 

1.0 

i 


.To 

1.0 

I 


Percentage  of  un8ubmerKt»d-weir  discharge. 


Fteley-Steanw . .     99. 91 

Herschel. |  100.15 

Bazin(3) i  100.43 


95.06 
95.83 
95.40 


89.29 
90.56 
89.78 


95.01 

82.61 

95.83 

84.24 

95.40 

83.34 

64.02 
64.95 
66.15 


a  Weir  awmmed  to  be  very  high  ho  that  there  is  no  vel(x»ity  of  approach  or  of  retreat.  The  coeffi- 
cient of  discharge  for  a  thin-edged  weir  with  free  discharge  haw  been  taken  at  3.83  for  the  Fieley- 
Steams  and  Herschel  formulas. 

INCREASE  OF  HEAD  BY  SUBMERGED  WEIRS. 

Any  of  the  submerged- weir  formulas  may  be  transformed  into 
expressions  giving  the  rise  in  water  level  caused  by  the  construction 
of  a  submerged  weir  in  a  channel  or  canal;  in  this  form  they  ai*e  most 
useful  in  the  design  pf  slack-wat^r  navigation  works. 

rankine's  formulas." 
Weir  not  drowned,  with  flat  or  slightly  rounded  crest: 

l/=^=J.h£.^^  approximate 

Weir  drowned: 

First  approximation — 
jr=A+d 
Second  approximation — 


(83) 


N 


oCWVV  ^TVg\TveCTVas,  v-  ****■ 


>  t 
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COLONEL   DYAS'S  FORMULA.^ 

This  is  intended  to  determine  the  height  of  a  weir  on  the  crest  of  a 
fall  in  an  irrigation  or  other  canal  to  maintain  a  desired  uniform  depth 
and  slope. 

2>=  Depth  on  weir,  feet. 

X=  Depth  of  uniform  channel,  feet. 

P=jr—IJ=  Height  of  weir  necessary. 

^4=Area  uniform  channel  section,  feet. 

5=  Hydraulic  radius,  feet. 

4^=  Slope  or  fall  in  feet,  per  foot. 

Z= Length  of  weir  crest,  feet. 

7;=A^^^;^^^y_125.8122/?.9     ....     (84) 
If  .4=1000    X=10'     jff=8.33     -S'^O.OOl     L=10(\ 


L  10000  J 


=9.0856-1.0441=8.04 

P=10-8.04=  1.90  feet. 

In  this  case  length  of  weir  equals  width  of  channel,  and  the  velocity 
^f  approach  would  be  the  mean  velocity,  which  by  Kutter's  formula 
^^11  vary,  say,  from  8  to  10  feet  per  second  under  the  conditions, 
^^pending  on  the  value  of  the  coefficient  of  roughness  ;/.  This  would 
'^^ke  the  flow  in  the  channel  8,000  to  10,000  cubic  feet  per  second. 

As  a  check  on  the  calculated  depth  />,  it  will  be  found  that  the  flow 
^Ver  a  weir  100  feet  long  under  a  head  8.04  feet  (corrected  for  the 
*^Tge  velocity  of  approach)  will  also  be  from,  say,  8,000  to  10,000 
^ubic  feet  per  second,  depending  upon  the  coefficient  used  in  the  weir 
formula. 

SUBMERGED   WEIRS   OF  IRREGULAR   SECTION. 

For  certain  forms  of  irregular  weirs  having  vertical  downstream 
^^oes,  the  discharge  when  subject  to  submergence  may  probably  be 
approximated  by  applying  the  ratio  of  drowned  to  free  discharge  for 
^  thin-edged  weir  similarly  submerged  as  a  correction  to  the  coeffi- 
cient for  free  discharge  over  the  weir  in  question.  For  broad-crested 
^^eirs  or  weirs  with  aprons  this  method  probably  will  not  be  applicable. 

BAZIN's   EXPERIMENTS. 

For  many  of  the  model  weirs  of  irregular  section  for  which  free- 
discharge  coefficients  were  obtained  by  Bazin,  duplicate  series  of  coef- 
^cients  with  various  degrees  of  submergence  were  also  obtained. 

'Wilmm,  H.  M.,  Irrigation  in  India:  Twelfth  Ann.Rept.V.tt.OeoV.^utvti^' A«»V-'«V,\X.*l.,^.»iSSL. 
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Many  of  these  data  have  been  reduced  to  English  units  by  Nelles.^ 
Evidently  each  form  of  weir  section  will  require  a  special  formula  or 
table  of  coefficients,  and  little  more  can  be  done  than  to  refer  to  the 
original  data  for  each  specific  case. 

By  way  of  general  illustration  of  the  character  of  submergence  effect 
on  weirs  of  irregular  section,  the  writer  has  deduced  the  following 
roughly  approximate  formulas  from  Bazin's  experiments  on  triangular 
weirs  with  vertical  upstream  faces  and  sloping  aprons.  The  weii*s 
were  2.46  feet  high  and  the  end  contractions  were  suppressed.  Coeffi- 
cient curves  for  free  discharge  are  given  on  PI.  V. 
Three  series  are  included: 

Series  195,  batter  of  face  1:1. 

Series  196,  batter  of  face  2:1. 

Series  197,  batter  of  fao-e  5:1. 

Experiments  in  which  the  proportional  submergence  -^  was  nearly 

the  same  were  grouped,  and  the  average  values  of  A,  2?,  and  d  were 
determined.    From  these  the  mean  values  of  -jr  and  -^  were  computed 

and  platted  and  a  straight-line  formula  deduced. 

§=0.72+*(l-^)j (85) 

The  initial  effect  occurs  when 

d     0.17^-0.20  _ 

Z>~  17^+0.08 l»^m.-- 


In  the  above  formulas  A  is  the  measured  head  on  a  weir  with 
overflow,  having  the  same  form  of  cross  section,  that  would  give  th 
same  discharge.     D  is  the  depth  on  the  submerged  weir,  d  is  the 
of  submergence,  and  B  is  the  batter  or  slope  of  the  apron. 

DATA   CONCERNING    EAST  INDIAN   WEIRS. 

The  following  data  compiled  by  Nelles*  are  derived  from  observa- 

tions  on  actual  dams  under  heads  unusually  great.    The  calculatei^ — J 
coefficients  in  the  ordinary  weir  formula  (a) 

in  the  theoretical  submerged-weir  formula  (J) 


Q=M'L4^gz(d+\z\ 


and  in  the  Rhind  formula  (77)  are  given  in  columns  14,  13,  and  \% 
respectively  (p.  145),  the  observed  head  being  corrected  for  velocity  of 
approach. 

a  Trans.  Am.  Soc.  C.  E.,  \o\.  U,  pp.  ^S^-««a.  >  Loc.  cit. 
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UNITED   STATES   DEEP  WATERWAYS   EXPERIMENTS.^ 

These  experiments  were  made  in  1899  at  Cornell  University  hydrau- 
lic laboratory  on  a  model  having  completely  rounded  profile,  being  a 
design  for  a  submerged  dam  for  regulation  of  Lake  Erie. 

The  coefficient  curve  for  free  discharge  is  given  on  PI.  XVI.  The 
absolute  coefficients  and  the  relative  discharge  with  various  degrees  of 
submergence  are  shown  below.  The  depth  (7>)  alwve  the  weir  was 
6.6  feet.     The  Francis  formula  is  used. 

AbHolute  raejficiaUs. 


d 

J) 

Submer- 
gence from 
backwater. 

Feet. 

0.0 

0.00 

.1 

.66 

.2 

1.32 

.3 

1.98 

.4 

2.64 

.5 

3.30 

.6 

3.99 

.7 

4.62 

.8 

5.28 

.9 

5.94 

3.70 
3.67 
3.64 
3.60 
3.54 
3.47 
3.36 
3. 17 
2.88 
2.30 


Relative  coefficients^  United  States  Deep  Wdtenvays  submerged-weir  model. 


d 
D 


C' 
C 


0.0 
.1 
.2 
.3 
.4 


1.000 
.991 
.983 
.972 
.956 


1 

d 

D 

c 

0.5 

0.937 

.6 

.907 

.7 

.856 

.8 

.778 

.9 

.621 

1.0 

ds  the  coefficient  for  free  discharge  over  a  .similar  weir  under  t 
same  head. 

WEIR  DISCHARGE  UJ^DER  VARYII-iTG  HEAD. 

Problems  of  weir  discharge  under  varying  head  occur  in  the  desig'^ 
of  storage  reservoirs,  and  in  detennining  the  maximum  discharge  of 
streams. 


a  Kept.  U.  8.  Board  ol  EngineeTO  on  D^v  '^*'^ft^*'^^^'^^''^>'^-*^'^- 
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I  effort  has  been  made  in  the  present  chapter  to  record  the  various 
ing  formulas  resulting  from  the  solution  of  this  mathematically 
ult  portion  of  the  theory  of  the  weir,  and  to  give  numerical  data 
[militate  calculations. 

18  assumed  that  there  is  no  velocity  of  approach,  or,  if  any,  that  the 
has  been  corrected  therefor.     The  weir  coefficient  is  also  assumed 
ntinue  constant  through  the  i"ange  of  variation  of  the  head, 
tation: 

T  =Tirae  in  seconds  required  for  the  head  to  change  lietween 

two  assigned  values. 
/^=  Initial  depth  on  weir,  feet. 
//,  =  Depth  on  weir  at  the  time  t,  ^ 

S  =  Reservoir  surface  area,  square  feet. 
L  =  Length  of  ovei*flow  weir,  feet. 
/  =Kate  of  inflow  to  reservoir,  cubic  feet  per  second. 
Q  =Rate  of  outflow  at  time  t. 

MATIC  RESERVOIR,  NO  INFLOW,  TIME  REQUIRED  TO  LOWER 
WATER  SURFACE  FROM  Ho  TO  Hf.^ 

dQ=CLH^^dt=-SdH 

dt=-      --.dif 

CLII^ 
T  .^//, 

re  6'=~jyrV2.^=5.35  M 

T=oo^  when  7/^=0. 
=  1,000,000,    74=4,     7/^=0.1,     C=S.SS,     and  Z= 100, 

^      2       3,000,000 /'JiO     lA     ,,^^,  ,       ,   ,,   . 

loo ^10        VI  "2/         '         seconds=4.44  hours. 

lower  the  reservoir  from  77=4  to  77=1   would  require  8,000 
ids. 

^OXIMATE    TIME    OF    LOWERING    PRISMATIC    OR    NONPRIS- 

MATIC   RESERVOIR. 

oosing  small  successive  values  of  7/^—7/^,  we  may  solve  this 
lem  approximately,  as  shown  in  the  following  table: 

)  required  to  lower  reservoir  from  7/^  to  7/^=    MQan/j  (^^) 

aDes  Ingenleuis  Taachenbuch,  1,  IWI,  p.  '230. 


148        WKIR   EXPERIMENTS,   COEFFICIENTS,   AND   FORMULAS. 

We  may  take  the  mean  discharge  between  the  narrow  limits  F^  and 
St, 


CL 


Q.=  '^(ji}-^H}) 


(89) 


or,  using  the  average  head, 


«.=«(^»±^') 


(Sll 


In  the  followinfif  example  we  have  used  the  latter  value,  and  have 
made/T^— //^=0.5  foot.     A  similar  solution  may  be  made  for  anon- 

prismatic  reservoir  •lusing  successive  values  of  —^-~ — ?  as  the  rCvSeiToir 

It 

area,  and  determining  the  increments  of  Tby  formula  (88). 

Example  of  varying  di^harge. 


Ho 

Ht 

4.0 

3.5 

3.5 

3.0 

3.0 

2.5 

2.5 

2.0 

2.0 

1.5 

1.5 

1.0 

Average 
H 


T  for  incre- 
ment 
Ho-Ht. 


207 
256 
330 

448 

650 

1,070 


Total  T.  in 
fieconds. 


207 

463 

793 

1,241 

1,891 

2,961 


The  total  time  required  in  seconds  is  2,961,  us  compared  with  3,(HX^ 
by  formula  (87). 

The  time  recjuircd,  using  the  average  Q  instead  of  the  average  7/in 
the  calculation,  that  is,  using  formula  (89)  instead  of  (90),  is  2,93^^.^ 
seconds. 

The  time  T  is  directly  proportional  to  the  area  of  storage  surface 
and  inversely  proportional  to  the  length  of  spillway.  It  is  also  usu- 
ally proportional  to  the  value  of  C  in  the  weir  formula. 

RESERVOIR  PRISMATIC,  WITH  UNIFORM   INFLOW.^ 

GENERAL   FORMULAS. 

Starting  with  reservoir  full  to  crest  level,  /^=0,  to  find  the  time 
required  for  the  depth  of  overflow  to  reach  a  given  stage,  ///. 


aMulliiis,  Lit'Ut.  Gen.  J.,  Irrlgatum  Manual,  Madras  Govt.,  1890,  App.  V,  pp.  214-22S. 
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When  individual  values  of  the  increment  H^—Il^  are  small,  not  over 
0.5  foot  each,  if  successive  values  are  taken,  we  have  approximate! j: 

^^fm ■••  •<-) 

^=time  required  to  rise  through  the  increment  11^— 11^. 

A  summation  of  the  suix^essive  values  of  t  required  for  the  water  to 
rise  each  increment  will  give  the  total  time  of  rise  from  11^  to  //^. 
Formula  (92)  will  give  the  maxinmm  run-oflf  from  a  catchment  area 
tributary  to  a  reservoir  if  two  successive  values  of  7/ and  the  corre- 
sponding value  of  t  are  known. 

Formula  (92)  may  also  be  used  to  determine  Tfor  a  nonprismatic 
reservoir  with  a  variable  rate  of  inflow  by  choosing  such  increments, 
H^—H^^  that  the  average  values  of  xS',  /,  and  Q  will  be  nearly  correct. 
Variations  in  the  weir  coefficient  C  may  also  be  considered. 

FORMULAS   FOR  TIME   OF  RISE   TO   ANY   HEAD   H,    PRISMATIC   RESERVOIR 

WITH   UNIFORM   INFLOW. 

Several  analytical  solutions  of  this  problem  have  been  made.    Start- 
ing at  spillway  level,  let  11^  equal  the  depth  of  overflow  correspond- 
ing to  the  quantity  of  inflow  /.     The  problem  is  stated  by  the  follow- 
ing differential  equation  whose  primitive  is  required: 

(Rate  inflow— rate  outflow)  dt—d  (increase  in  storage),  or 

{I- CLH^  dt=  SdH (93) 

In  the  solution,  mathematical  substitutions  are  necessary  in  order  to 

tender  the  time-outflow  equation  integrable  in  known  forms.     A  very 

^lear  demonstration  for  a  special  value  of  C  has  been  given  by  Frizell." 

iy  modifying  FrizelFs  formula  to  adapt  it  to  the  use  of  any  value  of 

(7 in  the  weir  formula,  the  following  equation  is  obtained: 

-^^r=nat.logV— j^  ,^-+V3tan  y^-Vst^n  ^ -^!^^^  (94) 


where  J=^/  ^ 


When  H=IIa^  the  second  member  becomes  the  sum  of  an  inflnite 
and  two  finite  quantities,  T\h  then  infinite,  and  the  outflow  can  never 


a  Water  Power,  pp.  200-2!(X&. 
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become  equal  to  the  inflow,  or  //can  never  equal  Z?^,  which  quantity 
it  approaches  as  a  limit  as  T  increases.  Frizell  places  H—rH^^  r 
having  any  value  less  than  unity,  and,  being  very  nearly  unity,  V^ 
will  be  more  nearly  so,  and  is  taken  as  equal  to  unity,  without  great 
error,  enabling  the  two  inverse  trigonometric  constants  to  be  evaluated 
in  terms  of  arc,  giving  finally: 


T= 


2S 


S{C^L 


nat.  log 


Vi+Vr+ 


7' 


i-V 


r 


0.88625  J     .     . 


(95^ 


Nat.  log  iV=  2, 302585  log,,  JV 


E.  Ludlow  Gould"  gives  the  following  formula,  identical  with  th* 
above  except  in  the  form  of  the  constant  of  integration: 


j,^ 2S_ 


3((7'Z'/) 


log 


II 


^H**"-'vt(^+>^0-61']  •   •   •   • 


(9t 


r—  rr  as  l>cf ore.     Gould  does  not  consider  yjr  constant,  but  deriv 

the  values  of  the  function  in  brackets  for  various  values  of  /•,  fror 
which  the  following  table  has  been  derived: 


^=1    nat.  log 


^li+ylr+ 


W -M-'-Mi^^'y^i]  ■ 


(9Z 


Values  of  0,  Gould* s  formula. 


H 


0.0 
.1 

.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 


0.00000 

.  1532 

.3137 

.4865 

.6747 

.8876 

1.1489 

1.4792 

1.9141 

2.6129 


2 


0153 

16854 

3301 

5047 

6960 

9137 

1750 

5145 

9658 

7681 


0. 03061 
.1838 
.3464 
.5229 
.  7173 
.  9399 

1.  2012 
1.5498 

2.  0176: 
2. 9233 


0.0459 

.1992 

.3628 

.5411 

.7386 

.9660 

1.2322 

1.5851 

2. 0715 

3. 0785 


0.0613 

.2155 

.3791 

.5593 

.7598 

.9921 

1. 2674 

1.6203 

2. 1488 

3.2347 


8 


0.0766 
.2319 
.  3955 
.  5775 
.7811 

1.  oias 

1.3027 
1.6556 
2.  2262 
3.3889 


0. 0919 

.2483 

.4137 

.5957 

.8024 

1.0444 

1.3380 

1.  7073 

2. 3035 

3.5441 


0. 1072 

.2646 

.4319 

.6139 

.8237 

1.0705 

1.3733 

1.7590 

2.3808 

4.0096 


0.12260.137 

% 

.2810  .2973 


.4501 
.6321 
.8450 


.4683 
.6534 
.8663 
1.0966jl.  1128 
1.40861.4439 
1.81071.8624 
2. 4582J2. 535^ 
4. 4750i4. 940^ 


o  Engineering  ISeviB,  I>«i.  b,  V»\,  v'^-  Aa»-^&\. 
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We  msy  write  formula  (9) 


^=^(l>I#?7 W 


R.  S.  Woodward  sufiffifests  the  formula" 


T= 


4s    r 


(sin  X)*  sec  XdX 


where 


X=«in-V^*=«^'^"^(^) 


.     .     .     (99) 


This,  like  the  preceding  expressions,  becomes  infinity  when  the 


Tt 


integral  is  carried  over  the  entire  range  X=0  to  X=-,  conforming 

with  the  physical  conditions. 
The  writer  has  evaluated   this  function   for  finite  values  of  -^ 

by  mechanical  quadrature,  as  shown  in  the  diagram,  PI.  XXXVIII. 
The  diagram  illustrates  the  rapid  rise  until  a  head  closely  approaching 
I/^  is  attained,  occupying  a  comparatively  short  time  interval,  while 
for  further  increments  of  head  the  time  interval  is  relatively  very 
great. 

E.  Sherman  Gould  ^  gives  the  same  integral  developed  as  an  infinite 
series 

>7._2.9//ri  ,  iT,  A'!,  .    i^'*  1  n(M^\ 


where 


i 


HU- 


"^(£>Ui 


IC"  .  K\  K* 


hx+-8-  +  --  + 


a  Engineering  News,  December  5,  1901,  p.  -131. 
6  Engineering  News,  November  14, 1901,  pp.  36i 


pp.  362-363. 
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If  we  write 


(102) 


then  FrizelPs  formula  may  be  written  T=Fxp  (jr) 

K.  L.  Gould's  formula  may  be  written  T=Fx  ^(~uj 

Woodward's  formula  may  be  written  T=2F^'  (  77  ) 

E.  Sherman  Gould's  formula  may  be  written  T=Fx  ^  \JT  ) 

The  formulas  are  therefore   identical,  the   transcendental  facto" 
bearing  the  relation, 

<i)=<i)=-a)-(f) 

The  E.  L.  Gould,  Woodward,  and  E.  8.  Gould  formulas  are  appli- 

// 
cable  for  any  value  of  the  i*atio  -tt.     That  of  Frizell  can  be  stricth^ 

applied  only  when -^  is  nearly  unity.     In   the  E.  S.  Gould  formula 

^  \  TT  )  converges  very  slowly  as  the  argument  approaches  unity. 
For  rough  calculations  E.  S.  Gould  gives  the  rule 

TI-TCL{^/I)^  =  Slf 

where  //  is   the  coefficient  in  the  weir  formula  for  reducing  final 
head  to  mean  head. 

T= — 3 (1<>^') 

The  ratio  //  of  the  constant  mean  head  which  would  give  the  UyU:  7" 
discharge  S/Iin  the  time  The  finds  by  trial. 
E.  S.  Gould  gives  the  values 

M=0,&7  for  small  values  of  /I 
to  /^  =  0.75  for  large  values  of  H. 

Comparing  the  formulas. 

Let  A^=  1,000,000  square  feet 

Z=100 

7=10,000  cubic  feet  per  second 

//^=/'^V=80*=9.655  feet 


WEIB   DISCHARGE    UNDER   VARYING    HEAD. 


153 


Required  the  time  to  rise  to  a  height  74=0. 9//=  8. 6895  feet. 


F= 


2S 


3V(7*Z«/ 


=  643.5 


Frizell  (95)  r=  1677.6  seconds. 

E.  L.  Gould  (96)  r=  1681.5  seconds. 

Woodward  (99)  r=  1660.2  seconds. 

E.  S.  Gould  (approximate)  (103)  r=  1488.3  seconds. 

The  diffei'ence  in  the  vahie  of  T  by  the  first  three  formulas  repre- 
sents the  difference  in  the  values  of  the  tnmscendental  portions  of  the 
equations  as  evaluated  by  different  methods. 

The  time  required  to  rise  from  Z/^,  to  Iff,  will  be  the  difference  of 
the  times  71  and  T^  by  the  above  formulas. 


NONPRISMATIC  RESERVOIR,  UNIFORM  INFLOW. 

P.  P.  L.  O'CONNELL." 

Representing  the  reservoir  by  a  cone  having  its  apex  at  distance  A^ 
^low  plane  of  the  overflow, 


(104) 


-^^ea  at  overflow  level      =  S\  =  7r{aAy 
^^^a  at  any  other  level     =  S=  7r[(x(A+I/)y 

^'^^re  a  is  the  slope  of  the  sides,  or  where  there  is  a  foot  horizontal 
^^  ■^  to  1  foot  vertical  rise.  From  (104)  with  Sq  and  a  given,  A  may 
"®   cietermined. 


AiVhere  the  factor 


r=. 


ci: 


-^A4TT-\h^-\i,'  nat.  log  ''  ^J' 


I 


{2AI,'+A')        ,   ,    , 
L_.^-.±nat.log^ 


Utj^ 


.    .  (105) 


«  Mullins's  Irrigation  Manual. 
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E.  L.  GOULD.*" 

Calling  /  the  angle  of  inclination  of  the  banks^  P^  the  perimeter,  at 
spillway  level,  exclusive  of  overflow, 

S^ So+BH+B.H^  where  B=  P^  cot  i 

B^  =  7t  cot  /'    '^~~H 


2. 


Zl^C^D 


(siCL)^+B{ICLf\  nat.  log  '^^ 


-fSoiCL)^  -BilCL)^  V3  tan 


_i  l+24r     n 


V3 


6 


-BJ^    nat.  log  (l-r^)+r^ 


-BilCZfir 


(106) 


For  /=90°  and  ^=0,  the  above  formula  reduces  to  (96),  the  equa- 
tion for  a  prismatic  reservoir. 

VARIABLE  INFLOW,  NONPRISMATIC  RESERVOIR. 

This  problem  may  ))c  solved  by  dividing  the  reservoir  into  successive 
levels,  and  solving  by  the  formulas  previously  given,  as  if  each  layer 
represented  a  portion  of  a  reservoir  with  a  constant  inflow  equal  to 
the  average  rate,  or  if  the  formulas  for  prismatic  reservoir  are  used, 
then  each  layer  will  be  supposed  to  represent  a  portion  of  a  prisuiatio 
reservoir  of  area  equal  to  the  average  area  of  the  la^'er. 

Mullins's  formula  ma}'  often  be  more  conveniently  used  and  a  better 
solution  be  obtained  than  by  attempting  to  average  the  area  and  inflow, 
as  would  be  necessary  to  apply  the  analytical  formulas  given. 

The  general  ditferential  equation  for  rise  in  time  Twith  a  variai  k 
inflow  and  reservoir  area  is 

{I-Q)dT=SdH      (H»T) 

If  we  can  express  /as  a  function  of  T,  and  xS'and  Q  as  functions  of 
7/,  and  integrate  between  the  limits  JI=0^  H^H^^  we  may  obtain  an 
equation  between  //and  /'similar  to  those  given  for  prismatic  reser- 
voirs with  constant  inflow. 

We  may  write  the  ordinary  weir  fornmla, 


"  Loc.  cit. 
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The  area  S  can  usimlly  be  readily  expressed  in  terms  of  the  area  at 
crest  level  and  slope  of  the  reservoir  sides  (assumed  constant  within 
the  narrow  limits  0,  //);  the  inflow  /often  increases  nearly  as  a  linear 
function  of  T while  a  stream  is  rising  rapidly;  we  have,  then, 

Substituting  in  (107) 

(l^+fT-OZlli)dT=(S,+2a,lSjr+a'IP)d/I    .     (108) 

The  complete  primitive  of  this  diflferential  equation  can  be  deter- 
mined only  as  an  infinite  series.^ 

Rivers  during  flood  usually  rise  rapidly  and  fall  slowly.  The  time- 
inflow  function  can  sometimes  l)e  approximated  by  a  modified  sinusoid. 

7=^+4  sin  (AO- (109) 

where  n=or>l 

r=Total  duration  of  flood. 
7^= Maximum  mte  of  inflow. 
7J^=Time  elapsed  from  beginning  of  rise  to  maximum. 

The  constants  are  so  chosen  that  the  arc  value  of  the  duration  of 
^k^e  flood  from  stage  7^  through  to  the  same  stage  is  ?r,  or, 

{hty^=7r  h=j, (110) 

For  the  maximum  we  will  have,  differentiating  (109), 

cos(A7;j^=0,  or  {hTj=^-    .     .     .    (Ill) 

,      1    /^n-V*     ^^  T 

«  =  log^Xj-^-2=3.32204loK(£)     •     •     •       (112) 

Oommon  logarithniH  being  used. 

If  r=1000  and  if  T„,=200,  then  /*=3.322  log  5=2.322, 

2.322  1 

J =^^^==0.0143,  and  -=0.43066 


aSeddon,  Jameit  A.,  C.  E.  (Proc.  Am.  8o<'.  (\  E..  vol.  21.  June,  1S9H,  pp.  6.*)9-698),  has  polved  equation 
<106)  for  Uie  Great  I.<ako8  reservoir  system,  n.ssiiming:  an  aninml  cycle  following  the  law  I^Ifn+A 
win  T,  Tm  being  the  mean  inflow  and  Tthe  time  an>  on  a  circle  whose  circumference  repiesenta  oue 
year.    He  also  aasumes  Q=-  ^-«-&//,  or  a  linear  function  ol  l\\e  \\c\gV\X  H. 
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Example  of  variable  flood  diacliarge  computed  by  formula  (JOB), 


<,  in  sec- 
onds. 

(W) 

log  (W) 

1 
log(W)" 

1 

(60" 

Angle. 

sin  (W)" 

100 

1.43 

0.155336 

0.06695 

1.1667 

O 

66 

55 

0.9199 

200 

2.86 

.466366 

.196694 

1.573 

90 

00 

1.0000 

300 

4.29 

. 632457 

.  27259 

1.8732 

107 

21 

.9938 

400 

5.72 

. 757396 

.32644 

2.1206 

121 

08 

.8560  : 

600 

7.15 

.864306 

.36820 

2.3346 

133 

49 

.  7216 

600 

8.58 

.933487 

.40233 

2.5254 

144 

42 

.5779 

700 

10.01 

1.000434 

. 43100 

2. 6978 

155 

00 

.3907 

800 

11.44 

1.  a58426 

.45618 

2.8588 

163 

52 

.2779 

900 

12.87 

1. 109578 

.47790 

3.0054 

172 

12 

.1320 

The  form  of  the  graph  of  the  flood  may  be  determined  by  plotting-^^^ 
the  quantities  in  the  last  column  of  this  table  in  terms  of  t,     Th< 
resulting  curve  rises  rapidly  to  a  maximum  when  ^=200,  after  whici 
it  descends  slowly. 


TABIiES  FOR  CAIiCUIiATIONS  OF  WEIR  DISCHARGE. 

The  investigations  at  Cornell  University  have  greatly  extended  th^ 
limit  for  which  weir  coefficients  are  definitely  known.    The  experu 
ments  of  Bazin  did  not  reach  beyond  1.8  feet  head  maximum.     Th 
tables  of  Francis  for  thin-edged  weirs  extended  to  a  head  of  3  feet. 

The  experiments  at  Cornell  have  furnished  the  coefficients  for 
variety  of  weir  forms  for  heads  up  to  4,  5,  and  6  feet.     At  such  hea( 
the  nappe  form  has  become  stable  for  nearly  all  forms  of  weirs.     W 
may  now  predict  the  probable  extension  of  the  coefficient  curves 
higher  heads  with  more  confidence  than  could  be  done  by  startini^   ^g 
from  a  lower  datum. 

Owing  to  their  usefulness  in  the  approximate  determination  of  floo— ^^ 
discharges,  the  weir  tables  have  been  carried  up  to  a  head  of  10  feet 

In  the  tables  here  given  the  head  is  unifonnly  expressed  in  feel 
For  computing  the  flow  over  irrigation  modules  and  other  small  weii 
where  the  head  is  measured  in  inches,  weir  tables  expressed  with  tl 
inch  as  the  argument  of  head  are  convenient.     Numerous  tables 
this  character  are  available.     The  following  may  be  referred  to: 

The  Emerson  weir  tables,  computed  by  Charla  A.  Adams,  pages  251-285  of  Em^B-r- 
son's  Hydrodynamics,  published  by  J.  and  W.  Jolly,  Holyoke,  Mass.    These  gk.  -^e 
discharge  in  cubic  feet  per  minute  for  weirs  with  two  end  contractions  having  lenjrftrfj^ 
of  2, 3,  4, 5,  6,  7,  8, 10, 12, 16,  and  20  feet.    The  discharge  is  computed  by  the  Fraac-w 
formula  for  heads  from  0.001  foot  to  2  feet,  advancing  by  thousandths  of  a  foot,  wltA 
auxiliary  table  of  decimal  equivalents  of  fractional  parts  of  inches. 
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The  Meaflarement  and  Division  of  Water,  Bulletin  No.  27,  Agricultural  Experi- 
ment Station,  Fort  OollinH,  C-olo.  This  publication  gives  tables  of  discharge  in  cubic 
feet  per  second,  computed  by  the  Francis  formula,  for  a  weir  1  foot  long,  for  heads 
in  inches  and  sixteenths,  from  ,V.  inch  to  80  in(*hes,  with  auxiliary  table  for  end 
contractions,  and  for  velocity  of  approach  correction  by  the  Ftcley  and  Steams 
mle  {H=D-\-ih).  A  similar  weir  table  for  a  weir  1  inch  long  is  given.  Also  a  table 
ofdischai^ge  for  Cippoletti  weirs  (C=8.36}),  for  lengths  of  crest  sill  of  1,  1.5,  2,  8,  4, 
5,  and  10  feet.     Head  in  inches  and  de<'imals  with  feet  equivalents. 

Special  Instructions  to  Watermataters  an  to  Measurements  of  Water,  State  Engineer's 
OflSce,  Salt  Lake  City,  Utah,  1896.  Table  of  discharge,  in  cubic  feet  i)er  secx)nd,  for 
I'foot  crest,  basied  on  the  Francis  fornmla,  with  auxiliary  table  for  end  contractions 
lud  velocity  of  approach.  The  head  is  expresserl  in  inches  and  thirty-i>econds  (with 
equivalents  in  feet)  for  ^j  inch  to  86  inches.  A  similar  table  for  heads  in  inches  and 
axteenths,  from  ^  to  36  inches,  gives  the  discharge  in  cubic  feet  per  second  by  the 
f  rancis  formula  for  weirs  with  two  end  contractions  and  for  the  crest  lengths  of  1, 1}, 
2,  2i,  3,  4,  5,  6,  7,  8,  9,  10,  11,  and  12  feet.  A  table  for  trapezoidal  weirs  (C=3.367) 
of  various  crest  lengths  is  also  given. 

California  Hydrography,  by  J.  B.  Lippincott,  Water-Supply  Paper  No.  81,  United 
States  Geological  Survey.  This  publication  contains  a  table  of  weir  discharge  in 
c:iibic  feet  per  second  for  heads,  advanting  by  sixteenths,  from  ^V,  inch  to  10  inches 
(  ^th  equivalent  decimals  of  a  foot),  for  weirs  with  two  end  contractions  having 
oiert  lengths  as  follows:  4,  6,  9, 12,  15,  and  18  inches,  2^  2.5,  8,  3.5,  4,  4.5,  5,  6,  7,  8, 
9«  10,  12,  14,  16,  18,  and  20  feet.  Base<i  on  the  Francis  fornmla.  Also  published  as 
*►  circalar. 

Tho.  tables  that  follow  are  all  original  computations,  with  exception 
Qf  tables  9-18,  which  were  computed  by  E.  C.  Murphy,  the  "Francis 
^eir  tables,"  page  162,  and  the  table  of  head  due  to  various  velocities, 
page  158. 

TABLE  I.— HEAD  DUE  TO  VARIOUS  VELOCITIES.« 

This  table  gives  values  of  the  expression 

t>ased  on  the  constant  of  gravity  for  the  latitude  and  altitude  of  Lowell, 

y = 32. 1618,  ^  =  0. 01554()39. 


a  Francis,  Lowell  Uydraulic  ExiwrimeuUt,  extended. 
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ia» 

1307 

.uia 

1S26 

1335 

1344 

I3fi3 

1362 

1371 

1381  1 

USD  : 

3 

0 

13W 

o.i«)g.  0 

1418       0 

1417      0 

1437       0 

1446       0 

1456      0 

1465      0 

1476    a 

14U 

1533 

1S43 

lfS2l 

IB02 

1582  ; 

1«0 

.lOtti' 

1B12 

16212 

16Xi 

1642 

1652  1 

1602 

I6J3I 

IH 

IW 

.IJOS 

irji 

1794 

ITU 

.1808 

1860 

1861 

1872 

1883 

1»4 

im 

.1816 

l«6, 

1937 

1048 

1«« 

1970 

1981 

1092 

2004 

■JDit 

2060 

2071 

wa  1 

2094 

2l» 

2198  i 

2210 

2221  ' 

2233 

,2ai7 

2fli9 

22S.i 

2292 

23U 

'.1316 

2328 

2340 

2352 

£wa 

.Wt77 

wm 

2413 

2436 

2438  J 

24M 

2463 

24T6 

0 

WB7 

0,2S0U      0 

■isvi     0 

ab2&:  0 

2M7      0 

2560      0 

2963      0 

2S75       0 

2588     0 

2601 

.■aub 

2630 

i»w  1 

**S5 

209o! 

2739 

i7« 

.2J» 

ZTl» 

■r.Ki 

2795 

ZrtOH 

2821 

283.^ 

2848  j 

2«6l 

■JWS 

WOl 

2»15 

2969 

2996 

«010 

3037 

3066 

3079 

3092 

ft ' 

3148 

.■am 

SUE 

.'<1W 

32M 

3218 

3233 

S247 

3261 

S2T5 

»» 

.XM 

S3IS 

3833 

3862 

3376 

3405 

3(20 

mi 

aSOH 

S522 

3X1 

N 

XM 

.*W 

3612 

36ZT 

3>;4'^ 

3ai7 

SbTi 

3687 

3702 

S717 

•1 

3TSt 

.37« 

3763, 

3T7» 

3794 

3800 

382S 

SS40 

38M 

3871 
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This  value  will  suffice    in  ordinary  corrections    for  velocity   of 
approach  for  localities  in  the  United  States. 

Velocity  of  approach  correction. 

Francis,  and  as  used  in  portions  of  this  paper  (approximate) H=D-\-h 

Fteley  and  Steams,  contracted  weir H=D-\-l.bh 

Hamilton  Smith,  suppressed  weir H=Di-lih 

Hamilton  Smith,  contracted  weir JT=D-\-lAh 

TABLE  a.— PERCENTAGE   INCREASE   IN    DISCHARGE  BY  VARIOUS 

RATES  OF  VELOCITY  OF  APPROACH. 

This  table  has  been  calculated  from  the  Francis  correction  formula, 

//i=(Z>+A)*-A*. 

The  percentage  increase  in  discharge  over  that  at  the  same  meas- 
ured head  with  no  velocity  of  approach  is 

Percentage =100 ^  -=A    .     .     .     .     (113) 
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To  use  this  table  the  discharge  corresponding  to  the  measured  head 
I)  may  be  taken  directly  from  Table  3  or  4  and  the  quantity  so  obtained 
increased  by  the  percentage  indicated  in  Table  2.  This  table  is  espe- 
cialh'^  useful  where  the  velocity  of  approach  is  measured  directly.  If 
the  velocity  of  approach  is  determined  from  the  approximate  discharge 

by  the  formula  '2^=^?  successive  approximate  corrections  may  ]>e 

required. 

Table  2  shows  directly  the  relative  error  introduced  by  various  veloci- 
ties of  approach.  The  large  error  introduced  by  moderate  velocities 
with  low  heads  and  the  comparatively  small  error  resulting  from 
higher  velocities  under  great  heads  are  conspicuous. 

TABLES  3  AND  4.— DISCHARGE  OVER  A  THIN-EDQED  WEIR   BY 

THE  FRANCIS  FORMULA. 

These  tables  give  the  discharge  in  cubic  feet  per  second,  for  a  crest 
length  of  1  foot,  without  contractions,  computed  by  the  foimula 

Table  3. — Discharge  over  a  thin-edged  weir  per  foot  of  crest. 


I 


Head  H,  feet. 

.000 

0.00 

0.0000 

.01 

.0033 

.02 

.0094 

.08 

.0173 

.04 

.0266 

.05 

.0872 

.06 

.0489 

.07 

.0617 

.08 

.0753 

.09 

.0899 

0.10 

0.1053 

.11 

.  1215 

.12 

.1384 

.13 

.1561 

.14 

.1744 

.15 

.1935 

.16 

.2131 

.17 

.2334 

.18 

.2M3 

.19 

.2758 

0.20 

0.2978 

.21 

.3205 

.22 

.3436 

.23 

.3673 

.24 

.3915 

.25 

.4162 

.26 

.  4415 

.27 

.4672 

.28 

.4934 

.29         1 

.5200 

.008 


.008 


0.0005 
.0019 
.0116 
.0200 
.0297 
.0406 
.0527 
.0657 
.0796 
.0944 


.004 


0.0008 
.0055 
.0124 
.0209 
.0907 
.0418 
.0539 
.0670 
.0811 
.0960 

0. 1117 
.1282 
.1454 
.1633 
.1820 
.2012 
.  2212 
.2417 
.  2628 
.2845 

0.3068 
.  32<J7 
.35:«) 
.3769 
.4014 
.4263 
.4517 
.4776 
.5040 


.006 


\ 


0.0012 
.0061 
.0132 
.0218 
.0318 
.0480 
.0562 
.0684 
.0826 
.0976 

0.1133 
.1299 
.14?2 
.1652 
.1839 
.2032 
.2232 
.2438 
.2650 
.2867 

0.3091 
.3320 
.3554 
.3794 
.  40;W 
.4288 
.4M3 
.4802 
.5067 
5336 


.006 


\ 


0.0015 
.0067 
.0140 
.0227 
.0829 
.0441 
.0565 
.0698 
.0840 
.0990 

0. 1149 
.1316 
.1489 
.1670 
.1858 
.2052 
.2252 
.2459 
.2671 
.2890 

0.3113 
.3^43 
.3578 
.3818 
.4063 
.4313 
.4568 
.4828 
.5093 
.5363 


.007 


.006 


0.0020 
.0074 
.0148 
.0237 
.0339 
.0458 
.0678 
.0712 
.0856 
.1006 

0.U66 
.1333 
.1507 
.1689 
.1877 
.2072 
.'2273 
.2480 
.2693 
.2912 

0.3136 
.3366 
.3601 
.3842 
.4088 
.4339 
.4594 
.4856 
.5120 
.5390 


0.0024 
.0080 
.0166 
.0247 
.0850 
.0466 
.0590 
.0?26 
.0669 
.1022 

0.1182 
.1360 
.1626 
.1707 
.1896 
.2091 
.2293 
.2501 
.2714 
.'2934 

0.3159 
.3389 
.3625 
.3866 
.4113 
.4364 
.4620 
.4881 
.6147 
.M17 


-.009 


\ 


0.0028 
.0067 
.0164 
.0-256 
.0861 
.0477 
.0604 
.0739 
.0884 
.1087 

0.1198 
.1367 
.1543 
.1726 
.1916 
.2111 
.'2314 
.2522 
.2736 
.2956 

0.3182 
.3413 
.3649 
.3891 
.4138 
.4389 
.4646 
.4907 
.6174 
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Z.62M 

2.6280 

26327 

26873 

2.6119 

26ira 

2.8511 

2,«SM    2 

2.6660 

i-6097 

2.6713 

2.8790 

26836 

2.688S 

2fi»i9 

269r76 

87 

2.7022     2 

TOSS 

2. 7116 

2.7162 

7S09 

2.7266 

1.7303 

2.7819 

27896 

1.7113 

2.7S30 

2.7771 

2,7818 

2.7866 

2.7912 

8» 

2.7BS9    2 

WW7 

2,  BOM 

a.  8101 

811S 

28196 

2.8213 

2  8290 

2.SX1 

28386 

0 

90 

2.MS3     2 

M7t> 

2.8627 

2.8571 

8622 

28609 

2.8717 
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2.8812 
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2.90W 

9096 
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92 
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3.  MX 
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3.6621 
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06 
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K8§0 

3.6931 

3,5982 

6033 

3,8066 

3.6136 

8.8187 

S.6239 

08 

3.6342    3 

6393 

a.flHi 

3.6198 

6517 

B.6W9 

3.6661 

3,6702 

8.6751 

8.6ttA 

3.8960 

8,7187 

3.7219 

8.7271 

3.7323 

08 

i.mf.    8 

7127 

X7179 

3.7531 
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8.7739 
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01 

S.TWB    a 

7W7 
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SIOl 
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1 
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IS 

j.oooo   < 
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10266 
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l.(M79 

OfiHO 

1.0ES9 

1.090S     1.0960 

1.1013 

1120 

1.1171 

1.1218 

1.1336 

1.1196 

1« 

*lfiM    < 

16ST 

1.1711 

1.1706 

1819 

1.1873 

4.1927 

I.IMI 

1.2036 

1.3089    1 

17 

1.2113     1 

2369 

1.2113 

4.2187 

1.2622 

1.2576 

4.2630    1 

18 
19 

4.MM    1 
1.322S     i 

2788 
32S2 

1.2793 

1.2S17 

^« 

l.Sft'* 

13565 

1.30G6 

1.3610 

1.866,6 

1.3719    1 

I 

20 

1.37T1     1 

3N29 

1.3«Ha 

1.3938 

3993 

llOW 

1.1168 

4.1212 

1.126;  1 

21 

1.4S22     1 

1377 

1.M87 

1M2 

1.1.S97 

11662 

1.4707 

1.1763 

1.1818 

1.4873     1 

1.1983 

1.6038 

.M91 

1.5119 

1.5204 

1.G260 

i.Sais 

1.5870 

■s 

1.M2S     1 

.MSI 

l.fiW? 

1.6691 

I 

.'M7 

1,5703 

1-5769 

1.5611 

1-6870 

l.EffiA 

i.a»2 

1.6371     1-6127 

■2A 

1.0M8     1 

i.aBso 

1.670B 

1.6871 

1.7012 

36 

1.7D«i     1 

71M 

1.7210 

1.7166 

7322 

1.  n7,s 

1.7*6 

1. 7191 

1.7&17 

i.iaji 

1.7060     1 

f7S29 

7885 

1,7W1 

1.7B9B 

1.8061 

■a 

saw 

1.8337 

4.8393 

1.8620 

4.8676 

LSTB 

» 

4.B7W     1 

1.8980 

^ 

1-9071 

1.9131 

4.9187 

4.9211 

1-KOI 
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r  per  foot  of  rrent — Ciintu>u«1. 


H.^„,«„,     .«» 

.001        .001       .003 

1 

.OOI 

oes 

.». 

.0»7 

.MA 

.00» 

10 

33 
S5 

39 

a, 
v 

47 
4« 
40 

87 
SO 

SI 

ei 
m 

70 
71 

73 
71 

4.«A8 

4.W.f9 
B.0B02 
6.1077 

6,233 
S.39i4 

6.68W 
5.6044 

Sg74h 
5.9M0 

g.OU.'i 

6,17SB 

6.3020 
6.8639 

IZ 

6.6136 
B.6764 

6.91S9 

;i 

7.2B12 

7,»»10 
7.4463 

rW78 

7.77W 
7.M16 

IZ 

4,  WW 
4.9M6 

8.1134 

S.K»1 
ft.  2873 

5.46m 

5.S407 

5.8203 
5.9410 

8,1850 

6.4S12 
6.4»4.'V 

6.6198 
6.6827 

6.T4» 
6.WWL 

6.9M3 
7.1030 

7.4.WS 
7.B839 

7.7819 
7.M82 

7.9816 

4,947!    4.9629 

s.nKs   5.0100 

5,0618!  5,0674 

B,»19    5,2407 
5.2931     5.2389 
.V3S1S     5.S573 
5.4101  ;  6.4180 
6.46X9     5.4748 

5.S2M     r>.,W39 

5.6187    6.  RIM 
S.7064     ,^7153 
5.7602  '  6.7?i2 

a.  »66  '  6.  8M6 
5.9471     6.KB2 

6.06X7  ,  6.0748 

1 

0.1912    6,1973 
6.2,127     6.2688 

6,»7DS'6.BK» 
6.4.im  '6.4447 
6,6a0»     6,  .WO 
6.8633     6.,'S696 

6.68110    6.6953 

6.81,64     6. 8217 
6  8789  1  6. 1«'i3 
6,9420    6.9(90 

7, 1M9    7.1414 

7,2611     7.2706 
7.3L'B0  ''  7.33M 

1 

7,3911  ■  7,4008 
7.4598  1  7.4659 

TSgOlj  7.8070 

7.T'J23     7.7289 
7,7I«5    7.7961 
7.H5I9     7,861S 
7,9215     7.0281 
7,98m    7.9949 

fi.07^1 

1'^ 

5.8048 
6,3632 

5*W 

.6.fi3»t 
6,6586 

6.83RI 
.6,9691 

6,3887 

6.6768 
6.6386 
6,7016 

6.3KA 

7.0838 
7.H78 

7,2771 
7,4071 
7,6036 

7,9WS 
8.0O18 

0789 
1366 

3106 

3691 

7842 

9683 
D870 

2096 

3S» 

3949 

S105 

6449 
7079 

7711 

8»n) 

961S 

0N99 
1513 

4136 
4789 

6102 
11700 

NOW 

9416 

DM6 
2001 

asm 

3161 

3749 

4936 

6.116 

8706 
7303 

7902 
H.W1 

oioS 

9714 

0322 

ai67 

3301 
4012 
4634 
.1268 
6884 

7U2 

9682 
0322 
0BG3 
1607 

aw 

4'JOl 
6167 

8160 

«82 
0160 

; 

09M 

iijn 

2640 
3808 
4984 

i 

8664 

9168 
9774 
0382 

2219 

2835 

4074 
4696 

6320 
5946 

7205 

16ri 
2965 

4267 

4920 

8217 
W82 
J54S 
0217 

5.0961 

8.2698 

5,3868 
6,4451 

6.6043 

,6.6636 
8,G229 
8.6826 
6.7423 
6.802S 
6.8626 

8.9835 
6.044S 

e,ioM 

6,2280 

8.a»»7 

6.4136 
8.5883 

6.7268 

6.«8sr> 

6  9810 
7.0450 

7,1738 

7.3030 
7.3680 

7,4SS2 

7.4986 

7.6299 
7.6968 

7.82S3 
7.8948 

S.02!U 

6.1019 

6.2756 
6,3340 

.1.8921. 

IZ 

,^.6884 

.1.8083 
6.868.1 
6.9280 
6.9816 

6.1115 

'.Z 

fl.2»S9 

6.4198 
6.4821 

6.7331 

6.8698 
6.9236 

6.9874 
7.DS14 

7.1801 

7.3745 

7.4S97 
7.6051 

7.6366 

7.7680 

B.  03.11 
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S.a»l     8.63^9     I 


H.»IO  !  8.2t78 


H..S693     . 
B.SSIS    s.a 
9.7006 


TABLES    FOR 
Table  Z.—Di»cluxrge  oi 


CALCULATING 
er  a  thin-edged  u<ri\ 
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■  prr  foot  of  craft — Continued. 


Hekdff.feM. 

^ 

.001 

.<«* 

.M3 

.oot 

11.646 

.00a 

.00« 

.«; 

.DOS 

.009 

ZSO 

ll.Blfi 

11.628 

U.631 

11,638 

11.661 

lt,M9 

11.676 

11,684 

.81 

11.  Wl 

11.699 

11.706 

11.714 

11.722 

11.729 

11.737 

11.714 

11. 7W 

11,760 

31 

11.767 

11.798 

11.828 

33 

ll.B.'il 

11,859 

11.871 

11.882 

11.889 

11,897 

11.904 

M 

11. 9M 

11.927 

11,036 

11,043 

11.960 

II.IMM 

11.986 

11.973 

11.981 

11, M9 

as 

11.986 

12.001 

12.012 

12,019 

12.027 

12.068 

3B 

W.OSl 

12.119 

12.127 

12.134 

»T 

IS.IBO 

12.157 

12,166 

12,173 

12.181 

12.188 

12.196 

12.201 

12.211 

12.219 

12.234 

12,242 

12,260 

12.268 

12,266 

12.381 

12.288 

12.296 

38 

H.3M 

12.312 

12.319 

12.327 

12.336 

12,342 

12.350 

12.  IW 

12.368 

12,373 

3.« 

12.  Wl 

12.389 

12,Sb7 

12.401 

12.412 

12.420 

12.428 

12,436 

12.443 

12,461 

12.4.10 

12.466 

12.474 

12,482 

52.190 

12,197 

12.606 

12.513 

12.521 

12,,V,t8 

U 

i2.m 

12.  W4 

12..1.'>2 

12,  soil 

12.598 

12,606 

12.622 

12.630 

12.653 

12.061 

12,069 

12.676 

44 

12.  a» 

12.700 

12.708 

12.716 

12.T2S 

12,731 

12.730 

12,747 

12.7&1 

12,672 

12,770 

12.788 

I2,J»4 

I2.B09 

12.817 

12,826 

12.833 

4e 

12.  MH 

12,  «6 

12.364 

I2,(!72 

12.880 

12.  urn 

1^896 

12.903 

12.011 

12,919 

47 

12.927 

12,9»5 

12,042 

12,950 

12,958 

12.966 

12.090 

12.997 

411 

IS.DGG 

13,013 

13,021 

13,029 

13.037 

13,  (H6 

13.063 

13,060 

13.068 

13.076 

49 

u.a84 

13.092 

13,100 

13,108 

13.116 

13,124 

13,131 

13,139 

13.147 

13,155 

2.W 

]».ie3 

13,171 

13,179 

13,187 

13.196 

13,202 

13,310 

13.218 

13.226 

13.234 

13,2^ 

13,283 

13.  am 

13.306 

13.313 

13,337 

13,34.1 

13,353 

13.361 

13.369 

13,377 

13.385 

a 

13.401 

13.409 

13,417 

13.421 

13,432 

13,440 

13.456 

1S.4M 

13,172 

M 

13.480 

13,488 

13,406 

13,  .104 

13,Bia 

13, 6M 

13.560 

13,576 

13,592 

13,603 

13.016 

13.024 

13,632 

afi 

13,640 

13.648 

I3,6.<>S 

13,664 

13.679 

13.630 

13,683 

13,696 

13.704 

13,712 

13.720 

13.736 

13,744 

13.762 

13.760 

13,788 

13.784 

S8 

13.  wo 

13.808 

13, 816 

13.824 

13.S32 

13.840 

13,848 

13.8,W 

13. 8M 

13,872 

60 

13.880 

13,888 

13,896 

13.B04 

13.912 

13,920 

13.928 

13,9J6 

13.  M4 

13,963 

1.60 

i3.eai 

13.969 

13,977 

13,086 

13.993 

14-001 

11.009 

11.017 

14.026 

14,033 

.M 

14,041 

14,049 

11,067 

14.005 

14.074 

14.082 

11.090 

11.106 

14.114 

ez 

14.122 

14,130 

11.1S8 

14.146 

14.154 

11.171 

14.179 

14.187 

14.196 

«a 

14.203 

14.235 

14.260 

14.276 

U.-tM 

14.300 

14.316 

U.Xlb 

14.3S3 

14.341 

14.349 

e& 

14. 3M 

11.373 

14.382 

14.390 

l'L398 

14.406 

14.411 

14.422 

11.430 

14,438 

14.447 

1).455 

14.463 

14.471 

14.487 

14.496 

14.512 

11.620 

<7 

tlBM 

14..'i36 

14,615 

14.663 

11.G61 

11.669 

14.677 

11.685 

11.691 

14.602 

60 

14,810 

14.669 

14.684 

ea 

14.692 

14.700 

14.708 

14.716 

U.726 

11.733 

14.741 

11.710 

11.767 

14.786 

a 

70 

14.774 

14,782 

11.790 

14.798 

11.807 

11.815 

11.323 

11.831 

14.839 

14.848 

11.872 

11.906 

14.922 

w 

14.998 

14.946 

14.96S' 

14.963 

14.971 

14.979 

14.9K8 

11.996 

15.  OM 

14.012 

7» 

16.021 

16.037 

15.016 

l.\054 

15.062 

1.5,070 

15.095 

74 

16.103 

16,  U2 

16,120 

16.128 

15.136 

15.116 

15.153 

15.161 

15.169 

15.178 

7B 

15.188 

16,104 

15,203 

15.219 

15.261 

76 

16,285 

16.302 

15.310 

15.319 

16.327 

16.335 

15.344 

77 

ih.afa 

16,360 

16, »» 

15.377 

15.  SW 

16.394 

1.1.402 

15.410 

15.419 

16l427 

78 

15. 4K 

1,1,443 

16,452 

16.460 

15.468 

15.47T 

1.5.485 

15,4»1 

1.1.602 

16.510 

79 

lf..M9 

18,  .127 

15,  .135 

15.  MJ 

15.6.52 

15.660 

I5„1«9 

15.677 

15.686 

16. 5W 
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Rndi/,  feet. 

.MM 

.... 

.ox 

.ou 

.001  1  .tot 

.OM  1  .m;  '  .(MS  1   .om  1 

2 

M 

81 
82 

86 
89 

93 

95 
96 

99 

15.686 
15.769 

1.5.938 
16.022 
16.106 

16.360 
16.530 

16.958 
17.0tJ 

15.778 
1.5.9*6 

16.369 
16.539 

16.967 
17.139 

16 
16 

16 
16 

17 

786 

i 

377 
517 

975 

148 

234 

15.711 

15.963 

16.216 
16.301 
16.3S6 

16  .-se 

16.727 
16.9IH 

15.803 
1.5.971 

16.225 
16  391 

16.565 

16.735 

16.993 
17.165 

1-5.728 
l,T-98D 

16.673 

16.744 

16.915 

17.0B7 
17.174 

15.736  1  1.5.744 

15, 8W  '  15.912 
15.883  !  1.5.997 

16. 157  ■  16. 15,5 
16.242      16.250 

16.496  :  16.505 
16.582  1  16.590 

16.752  '  16.761 

16.924     16.932 

17.182     17.191 

1.5.753 
1.5.837 
15.921 

16.089 
16.174 

16.343 

16.513 
16.599 
16.681 

16.  Wl 
17.286 

15.677 

15.929 
16.098 

16.207 

16.522 

16.893 

16.864 
16.9S0 

17.036 
17.122 
17.208 
17.296 

'i        """1 1 

Tablb  4. — Discharge  urtr  a  Ihm-fdged  trfir  per  foot  of  ereM. 


Hrad 

.M      '     .01 

.« 

.U           .M           .OS 

■M 

■  N           .Ml            .M 

.8 

1.6 
l.i 

hi 

.8424 
l.W7fi 

8.  saw 

^^ 

6.1176 

6ia»4 

7.SS10 
&IM18 

s.m7 

U.0U33 
.3205 

.B743 

1.5865 
1.99'£L 

2.B907 

3.3M01 
S.KM3 

4.4322 
4.9929 

61789 

6.8027 

8.1689 

8.7901 

.1384 
.3136 

I,rci57 

2.1727 

.5.0502 
ftWOl 

8.1762 

.1.561  1      .1744        .1935 

.3673'      ,3915        .41«1 
,6313  ■       .0«e         .^ 

.9990       .9718     \.axa 

1.2819       1.3214  '     1.3583 
1-66.52       1.7060  ;    1.7451 
2.0770  '    2.118«      2.16'S 

2.B8m  '     3.0348  1    3.flSS4 

3.4810  1    3.5S18  j    3..5828 
4.0O00       4.«a2  1    4.1067 

5.1077  i     5.1654'    S.-iB3 

n.3(K0     e.saa    6.i2eo 

6.9299      6.9937      7.0678 
7.5778      7,6131       7.7091 
S.24S7  1    8.3113       8.3792 
i:«p.'<      8  99«0'    9.01— 

0.0189 

.mi 

.7193 
1.0389 

1-7SV. 

2.6%H 

s.(tm 

6.2814 
6.48W 

0.0617 
.2334 

2.7022 
3.6857 
5.S39B 

8.6151 

0.0753  1    0.n99 
■  ■2543  1      .KM 
.4»3i        .5300 
,7««        .KllO 

1.™]    LB*, 
1.867*  '    1.9066 
2.29W      2.3sn 
2.7490'    2.79U 
3.2306       1.230! 

4.8224       4.ltTM 
5. 3981   1    .5.4.172 
5.9»7      6.m>5 
6.BI8.5      6.6;«( 
7.2512       7.3i«0 
7.9081  1    7.9719 
8.683S      e.»M 

8.2777  1  aiim 
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Table  4. — Discluvrge  over  a  thin-edged  weir  per  foot  of  crest — Continued. 


Head 
H.  feet. 

.00 

.01 

.OS 

9.5603 

.08 

9.6314 

.04 

.06 

9.7741 

.06 

9.8457 

.07 

9.9174 

.08 

9.9894 

.09 

2.0   9.4187 

9.4894 

9.7026 

10.0620 

2.1 

10.1340 

10.2060 

10. 2790 

10.  a520 

10.4250 

10.4980 

10.6710 

10.6450 

10.7:80 

10.7920 

2.2 

10.8660 

10.9400 

11.0150 

11.0890 

11.1640 

11.2390 

11.3140 

11.3890 

11.4640 

11.5400 

2.3  '  11.6160 

11.6910 

11.7670 

11.8430 

11.9200 

11.9960 

12.0730 

12.1500 

12.2270 

12.3040 

2.4  12.3810 

12.4690 

12.5360 

12. 6140 

12.6920 

12.7700 

12.8480 

12.9270 

13.0060 

13.0840 

2.6  13.1fi30 

13.2480 

13. 3210 

13.4010 

18.4800 

13.5600 

12.6400 

13.7200 

13.8000 

13.8800 

2.6  13.9610 

14.0410 

14.1-220 

14.2030 

14.2810 

14.34)50 

14.4470 

14. 5-280 

14. 6100 

14.6920 

2.7  ,  14.7740 

14.8560 

14.9380 

1.=>.0210 

15.1t30 

15. 1860 

15.2630 

15.3520 

15.4360 

15.5190 

2.8 

15.6020 

15.6860 

15. 7690 

15. 8^)30 

15.9380 

16.0220 

16.1060 

16. 1910 

16.2760 

16.3600 

2.9 

16.4450 

16.5300 

16.6160 

16. 7010 

16. 7870 

16. 8720 

16.9580 

17.0440 

17.1300 

17.2170 

3.0 

17.30?8 

17.3899 

17. 4698 

17.5634 

17. 6503 

17.7376 

17.8248 

17.9124 

18.0000 

18.0876 

3.1 

18.17W 

18.-26-M 

18. 8516 

18.4399 

18.5285 

18. 6170 

18. 7056 

18. 7945 

18.8838 

18.9727 

3.2 

19.0619 

19. 1515 

19.2410 

19.3;W7 

19.4206 

19. 5105 

19.6007 

19. 6910 

19. 7812 

19.8718 

3.3 

19.9624 

20.0538 

20. 1442 

20. 2354 

20.3267 

20.4179 

20.5095 

•20.6011 

'20. 6930 

20.7849 

1    3.4  20.8777 

1             1 

20.9690 

21.0613 

21.1538 

21.2464 

21.3390 

21.4319 

21.5248 

21. 6180 

21.7113 

3.5  1  21.8046 

21.8980 

21. 9917 

22.0856 

22. 1795 

22.2734 

22.3677 

22.4618 

22.55C4 

22. 6510 

3.6  22,74.56 

22. 84a'> 

22.9354 

23.0306 

23. 1259 

23.2211 

23.3167 

23.4122 

28.5081 

23.6040 

3.7 

23.6999 

23. 7962 

23.8924 

23.9887 

24.0852 

24. 1818 

24.2787 

24.3756 

24.4728 

24.5697 

3.8 

24.6673 

24.7646 

24.8621 

24.9600 

25. 0576 

25. 1555 

25.2537 

25.3520 

26.4502 

25.6488 

3.9 

25.6473 

25. 7459 

25. 8748 

2.5.9437 

26.0429 

26. 1422 

26.2414 

•26.3410 

26.4405 

26.5401 

4.0 

26.6400 

26.7399 

26. 8101 

26.9404 

27.0406 

27. 1412 

27. 2417 

27.3423 

27.4432 

27.5411 

4.1 

27. 64r)3 

27. 7466 

27.8478 

27.9494 

28.0509 

28. 1525 

28.2544 

28.3663 

28.4582 

28.6604 

4.2 

28.6626 

•2S.  7652 

28.8678 

28.9703 

29.0732 

29. 1761 

29.2790 

29.3823 

29.4856 

29.6890 

4.3  29.6926 

29.7962 

29.9001 

30.0040 

30.1079 

30.2118 

30.3163 

30.42a5 

30.5261 

30.6297 

4.4 

30.  7842 

30.8391 

30.9440 

31.0493 

31.1.545 

31.2597 

31.3049 

31.4705 

31.6764 

81.6820 

4.5  31.7878 

31.8941 

32.0003 

32. 10()5 

32. 2128 

32. 3193 

32. 4259 

32.5824 

32.6398 

32.7462 

4. 6  32. 8534 

32.9607 

:«.0679 

33. 1755 

33.2830 

33.  :«()6 

33. 4985 

3:^.60(>4 

33.7143 

33.8225 

4. 7  33. 9307 

34.0373 

34. 1475 

34.2560 

34. 364<i 

34.  4735 

34.5824 

34.6913 

34.8005 

34.9097 

4.8  35.0193 

35. 1288 

35.2354 

Sb.  3480 

35. 4.578 

35. 5677 

&5.6780 

36.7882 

85.8984 

86.0086 

4.9  36.1182 

• 
• 

36.2297 

36.3406 

36.4515 

36.5624 

36. 6736 

36.7W5 

36.8961 

37.0073 

87. 1188 

5.0 

37.2804 

3/.  3423 

37.4542 

37. 56()1 

37.6783 

37.7905 

37.9027 

38.0153 

38.1276 

38.2404 

5.1 

38.3529 

38.  1658 

28.5787 

38. 6919 

38.  S052 

38.91H4 

39.0319 

39. 1455 

39.2591 

39.3726 

6.2 

39.4865 

39.6004 

39.7146 

39.8288 

39.9430 

40.a576 

40. 1718 

40.2867 

40.4012 

40.5161 

5.3 

40.6310 

40. 74*J2 

40. 6281 

40. 9766 

41.0919 

41.2074 

41.3230 

41. 4;«() 

41.5544 

41.6703 

5.4 

41.7866 

41.9024 

42.0186 

42. 13.52 

42. 2517 

42.3683 

42.4848 

42.6017 

42. 7186 

42.8365 

5.5  42.9523 

43.0700 

43. 1871 

43.3043 

43.4219 

42.639^1 

43. 6573 

43. 7752 

43.8931 

44.0109 

5.6  44.1292 

44.2474 

44.3659 

44.4845 

44.6030 

44.7216 

44.WOI 

44.9593 

4.5.0782 

45. 1974 

5.7  45.8160 

45.  4859 

45. 55.^4 

4.5. 6746 

45. 7945 

45. 9140 

46.0339 

46.1538 

46.2740 

46.8939 

6.8 

46.5141 

46. 6347 

46. 7552 

46. 87.57 

46. 99C3 

47. 1172 

47.2380 

47. 3589 

47. 4798 

47.6010 

5.9 

47.7226 

47.^38 

47.9653 

48.  m)9 

48.2084 

48.3303 

48.4522 

48. 5744 

48.6963 

48.8186 

6.0 

48.9407 

49.0632 

49. 1858 

49.  3083 

48. 4312 

49. 5537 

49.6766 

49.7999 

49.9230 

60.0462 

6.1 

50.1694 

50.2930 

60.4162 

60.5401 

50.6637 

50. 7875 

50.9114 

61.0356 

51.1595 

51.2887 

6.2 

51.4082 

51. 5324 

51.6570 

51.  7818 

51.9034 

62.0318 

52. 1531 

52.2818 

52.4062 

62.5314 

6.3 

52.6570 

52. 7822 

52. 9077 

53.033<) 

53. 1591 

53.2850 

53.4109 

63.6871 

53.6630 

63.7892 

6.4 

53.9ir)7 

54.0119 

54.  ir*4 

61.2950 

54. 4219 

54.6487 

54. 6756 

64.8025 

54.9-297 

56.0669 

6.5 

55.1832 

55. 3116 

55.4392 

55. 5667 

55. 6943 

55.8221 

.56.9500 

56.0779 

66.2061 

56.3348 

6.6  o*i.462o 

56.5910 

56.7192 

56. 8478 

56.9766 

57.  ia56 

57. 2340 

57. 3233 

57.4921 

57.6-213 

6.7 

57.  7505 

57.8801 

58.0093 

58.1388 

58.2687 

58.3982 

.58, 5281 

58.6580 

68. 7882 

58.9180 

6.8 

59.0182 

59.1788 

59.3090 

59.4428 

59. 5700 

59.7009 

59. 8314 

69.9623 

60.0935 

60.2244 

6.9 

60.35.V> 

60.4868 

60.6183 

60.7499 

60.8814 

6L0129 

61. 1445 

61.2763 

61.4082 

61.5104 
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Table  4. — Discharge  over  a  thin-edged  weir  per  foot  of  crest — Contlnaed. 


Head 
K.feet 

.00 

61.6736 

.01 

.02 

.OS 

62.0692 

.04 

.06 

.00 

• 

.07 

.08 

.00 

7.0 

61.8048 

61.9370 

62.2017 

62.8843 

62.4671 

62.6000 

62.7329 

62.8667 

7.1 

62.9986 

63.1818 

63.2650 

63.3992 

63.5317 

63.6653 

63.7991 

68.9827 

61.0666 

64.^004 

7.2 

64.3343 

64.4685 

64.6027 

64.7369 

64.8711 

65.0066 

65.1268 

66.2760 

65.4096 

65.5444 

7.3 

65.6793 

65.8145 

65.9493 

66.0645 

66.2197 

66.8662 

66.4906 

66.6268 

66.7618 

66.8077 

7.4 

67.0336 

67.1694 

67.3063 

67.4415 

67.5777 

67.7189 

67.8504 

67.9869 

68.1285 

68.2600 

7.6 

68.3969 

68.5337 

68.6706 

68.8078 

68.9447 

69.0618 

69.2794 

69.8666 

60.4941 

69.6816 

7.6 

69.7695 

69.90^/0 

70.0449 

70.1827 

70.3209 

70.4691 

70.6973 

70.7356 

70.8737 

71.0123 

7.7 

71.1506 

71.2896 

71.4282 

71.6670 

71.70& 

71.8451 

71.9648 

72.1286 

72.2627 

72.4743 

7.8 

72.5414 

72.6809 

72.8208 

72.9603 

73.1002 

73.2400 

78.8802 

78.6201 

78.6603 

78.8005 

7.9 

73.9410 

74.0815 

74.2220 

74.8626 

74.5031 

74.6439 

74.7848 

74.9260 

75.0609 

75.2061 

8.0 

75.3492 

75.4908 

75.6320 

75.7735 

75.9150 

76.0569 

76. 1967 

76.8406 

76.4824 

76.6243 

8.1 

76.7665 

76.9087 

77.0509 

77.1934 

77.8360 

77.4784 

77.6210 

77.7688 

77.9067 

78.0496 

8.2 

78.1924 

78.3366 

78.4788 

78.6220 

78.7665 

78.9087 

79.0522 

79.1967 

79.8^96 

79.4884 

8.8 

79.6278 

79.7711 

79.9153 

80.0692 

80.2084 

80.8179 

80.4921 

80.6866 

to.  7811 

80.9260 

8.4 

81.0705 

81.2154 

81.3602 

81.5064 

81.6603 

81.7955 

81.9406 

82.0662 

82.2314 

82.8769 

8.5 

82.5221 

82.6682 

82.8141 

82.9600 

83.1058 

83.2517 

83.3979 

83.5440 

88.6902 

83.8367 

8.6 

83.9833 

84.1298 

84.2763 

84.4228 

84.6697 

84,7166 

.84.8684 

85.0106 

86.1578 

85.9049 

8.7 

85.4521 

85.5996 

85.7472 

85.8947 

83.0456 

86.1897 

86.3376 

86.4854 

86.6836 

86.7815 

8.8 

86.9297 

87.0778 

87.2264 

87.3745 

87.6231 

87.6716 

87.8204 

87.9689 

88.1178 

88.2666 

8.9 

88.4192 

88.5647 

88.7139 

88.8630 

89.0126 

89. 1617 

89.3113 

89.4606 

89.6103 

89.7602 

9.0 

89.9100 

90.0699 

90.2064 

90.3599 

90.5101 

90.6602 

90.4778 

90.9609 

91. 1115 

91.2620 

9.1 

91.4125 

91.6683 

91.7142 

91.8650 

92.0169 

92.1671 

92.3188 

92.4694 

92.6206 

92.7721 

9.2 

92.9237 

93.0782 

93.2267 

93.3785 

93.6804 

98.6822 

98.8341 

93.9663 

94.1384 

94.2906 

9.3 

94.4428 

94.5950 

94. 7475 

94.9000 

95.0629 

95.2054 

95.8582 

96.6111 

96.6689 

96.8171 

9.4 

95.9703 

96.1234 

96.2766 

96.4298 

96.5833 

96.786S 

96.8903 

97.0442 

97.1977 

97.3516 

9.5 

97.5067 

97.6596 

97.8138 

97.9679 

98.1021 

98.2763 

96.4806 

98.5863 

96.7396 

96.8943 

9.6 

99.0492 

99.2040 

99.3589 

99.5141 

99.6689 

99.8241 

99.9793 

100.1344 

100.2899 

100.4465 

9.7 

100.6010 

100.7565 

100. 9123 

101.0678 

101.2237 

101. 3799 

101.6867 

101.6919 

101.8481 

102.0042 

9.8 

102.1607 

102.3169 

102.4734 

102.6299 

102.7868 

102.9438 

103.1001 

103.2570 

108.4141 

103. 5710 

9.9 

103.7282 

103.8863 

104.0429 

104.2000 

104.8676 

1015121 

104.6726 

104.8304 

104.9682 

105. 1461 

10.0 

105.3039 

105.4618 

105.6199 

105.7781 

106.9363 

106.0945 

106.2580 

106.4116 

106.6700 

106.7285 

When  applied  to  a  weir  with  iT  end  contractions,  the  measured 
crest  length  L'  should  be  reduced  by  the  formula 

When  applied  to  a  weir  having  appreciable  velocity  of  approach, 
the  measured  head  should  be  corrected  by  the  correction  formula  of 
Francis  (see  p.  15),  or  by  one  of  the  simpler  approximate  equivalents; 
or  the  correction  may  be  applied  as  a  percentage  to  the  discharge^  by 
the  use  of  Table  2. 

Table  3,  taken  from  Lowell  Hydraulic  Experiments,  by  James  B. 
Francis,  gives  the  discharge  for  heads  from  zero  to  3  feet,  advancing 
by  thousandths. 

Table  4  is  original  and  gives  the  discharge  for  heads  from  zero  to 
10.09  feet,  advancing  by  hundredths. 
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By  increasing  the  quantities  from  either  table  1  per  cent,  the  dis- 
charge by  the  Cippoletti  formula  will  be  obtained, 

In  calculating  discharge  by  this  formula,  the  head  should  be  cor- 
rected for  velocity  of  approach  by  the  formula 

^=2>+1.5A. 

TABLES   5   AND   6.— THREE-HALVES  POWERS. 

These  tables  of  three-halves  powers  (cubes  of  the  square  roots)  were 
prepared  by  the  writer  to  facilitate  the  calculation  of  discharge  over 
weirs  of  various  forms,  by  the  use  of  coefficients  taken  from  the 
diagrams  that  accompany  this  paper  and  the  base  formula 

Q^  CLH^. 

Table  5. — Three-halves  powers  for  numbers  0  to  1.49. 


Numbem. 

.000 

0.0000 

.001 

.002 

.COS 

.004 

.006 

.006 

.007 

.008 

.009 

.010 

0.0010 

0.00 

0.0001 

0.0002 

0.0008 

0.0004 

0.0005 

0.0006 

0.0007 

0.0008 

0.0009 

.01 

.0010 

.00118 

.00136 

.00154 

.00172 

.00190 

.00208 

.00236 

.00244 

.00262 

.0028 

.02 

.0028 

.00304 

.00328 

.00852 

.00876 

.00400 

.00424 

.00448 

.00472 

.00496 

.0052 

.08 

.0052 

.00548 

.00576 

.00604 

.00632 

.00660 

.00688 

.00716 

.00744 

.00772 

.0080 

.01 

.0080 

.00632 

.00864 

.00896 

.00928 

.00960 

.00992 

.01024 

.01056 

.01088 

.0112 

.06 

.0112 

.01155 

.01190 

.01225 

.01260 

.01295 

.01330 

.01365 

.01400 

.01435 

.0147 

.06 

.0147 

.01508 

.01546 

.01584 

.01622 

.01660 

.01698 

.01786 

.01774 

.01812 

.0185 

.07 

.0185 

.01891 

.01982 

.01973 

.02014 

.02055 

.02096 

.02137 

.02178 

.02219 

.0226 

.06 

.0226 

.02804 

.02348 

.02392 

.02436 

.02480 

.02524 

.02568 

.02612 

.02656 

.0270 

.09 

.0270 

.02746 

.02792 

.02838 

.02884 

.02930 

.02976 

.03022 

.03068 

.03114 

.0316 

0.10 

0.0316 

0.08209 

0.03258 

0.08307 

0.08856 

0.08405 

0.08454 

0.08608 

00855.2 

0.03601 

0.0865 

.11 

.0365 

.08701 

.03752 

.08808 

.08854 

.03905 

.08956 

.04007 

.04058 

.04109 

.0416 

.12 

.0416 

.04213 

.04266 

.04319 

.04372 

.04425 

.01478 

.04531 

.04584 

.01637 

.0169 

.18 

.0469 

.04745 

.04800 

.0185f^ 

.04910 

.01965 

.05020 

.05075 

.05130 

.05185 

.0524 

.14 

.0624 

.05297 

.05354 

.05411 

.05468 

.05625 

.05582 

.05639 

.05696 

.05753 

.0581 

.15 

.0581 

.05869 

.05928 

.05987 

.06016 

.06105 

.06164 

.06223 

.06282 

.06341 

.0640 

.16 

.0640 

.06151 

.06522 

.06583 

.06644 

.06705 

.06766 

.06827 

.06888 

.06949 

.0701 

.17 

.0701 

.07073 

.07136 

.07199 

.07262 

.07325 

.07388 

.07451 

.07514 

.07577 

.0764 

.18 

.0761 

.07704 

.07768 

.07832 

.07896 

.07960 

.08024 

.08088 

.08152 

.08216 

.0828 

.19 

.0828 

.08346 

.08412 

.08478 

.08544 

.08610 

.08676 

.08742 

.08808 

.08874 

.0894 

0.20 

0.0894 

0.09008 

0.09076 

0.09144 

0.09212 

0.09280 

0.09348 

0.09416 

0.09484 

009552*0.0962 

.21 

.0962 

.09690 

.09760 

.09830 

.09900 

.09970 

.10040 

.10110 

.1018 

.1025 

.1082 

.22 

.1032 

.10391 

.10162 

.10533 

.10604 

.10675 

.10746 

.10817 

.10888 

.10959 

.1108 

.28 

.1108 

.11103 

.11176 

.11249 

.11322 

.11395 

.11468 

.11541 

. 11614 

.11687 

.1176 

.24   ' 

.1176 

.11834 

.11906 

.11982 

.12506 

.12130 

.12204 

.12278 

.12352 

.12426 

.1250 

.25 

.1250 

.12576 

.12652 

.12728 

.12801 

.12880 

.12956 

.13082 

.13108 

.13184 

.1326 

.26 

.1326 

.18337 

.13114 

.13491 

.13568 

.13645 

.13722 

.13799 

.13876 

.13953 

.1408 

.27 

.1403 

.14109 

.14188 

.14267 

.14346 

.14425 

.14504 

.14588 

.14662 

.14741 

.1482 

.28 

.1482 

.1490 

.1498 

.1506 

.1514 

.1522 

1530 

.1538 

.1546 

.1554 

.1562 

.29 

.1562 

. 15701 

.15782 

.15863 

.15944 

.16025 

.16106 

.  16187 

.16268 

.16349 

.1643 
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Table  5. — Three-halves  prnvers*  for  mimbers  0  to  1.49 — Continued. 


Numbers. 

.000 

.001 

0. 16513 

.002 

.008 

0. 16679 

.004 

.006 

.006 

0.16928 

.007 

0. 17011 

.008 

0.17094 

.009 

0. 17177 

.010 

0.30 

0.1643 

0.16596 

0. 16762 

0.16846 

0.1726 

31 

.1726 

.17344 

.17428 

.  17512 

.17596 

.17680 

.17764 

.17848 

.1793? 

.18016 

.  1810 

.32 

.1810 

.18186 

.18272 

.18368 

.18444 

.18530 

. 18616 

.18702 

.18788 

.18874*  .1896  , 

.33 

.1896 

.19047 

.19134 

.19221 

.19308 

.19396 

.19482 

.19569 

.19656 

.19743 

.1983  1 

.34 

.1983 

.19918 

.20006 

.20094 

.20182 

.20270 

.20358 

.20446 

.20634 

.20622  .2071 

.35 

.2071 

.20799 

.20888 

.20977 

.21066 

.21155 

.21244 

.21333 

.21422 

.21511 

.2160  1 

.36 

.2160 

. 21691 

.21782 

.21873 

.21964 

.22055 

. 22146 

.22237 

.22328 

.22419 

.-22.51 

.37 

.2261 

.22601 

.22692 

.22783 

.22874 

.22965 

.23a% 

.2317 

.23238 

.23329 

.2342 

.38 

.2342 

.23514 

.23608 

.23702 

.23796 

.23890 

.23984 

.24078 

.24172 

. 24266 

.-2436 

.39 

.2436 

.  24454 

. 24548 

.24642 

.24736 

.24830 

.24924 

.26018 

.25112 

.25206 

.2530  1 

0.40 

0.2530 

0. -25396 

0.2.W90 

0.26585 

0.2.5680 

0.25775 

0.25870 

0.25965 

0.26060 

0. '261.55  0.26-25 

.41 

.2625 

.26347 

.26444 

.26541 

.26638 

.26735 

.26832 

.26929 

.27026 

.27r23  .2722  i 

.42 

.2722 

.  '27318 

.27416 

.27514 

.27612 

.27710 

.27808 

.27906 

.28001 

.'28102  .2820  ■ 

.43 

.2820 

.28299 

.28397 

.28497 

.28596 

.28695 

.28794 

.28893 

.28992 

.29091 

.'2919 

.44 

.2919 

.2929 

.2989 

.2949 

.2959 

.2%9 

.2979 

.2989 

.2999 

.3009 

.:»19 

.4fi 

.3019 

.30291 

.  30392 

.30493 

.30594 

.30695 

.30796 

.30897 

.30998 

.31099 

.31-20 

.46 

.3120 

.31302 

.31404 

.31506 

.31608 

.31710 

. 31812 

.31914 

.32016 

..^2118 

.2:i7'l 

.47 

.3222 

.32323 

.32426 

.32529 

.326.'^ 

. 32735 

.32838 

.32941 

.33044 

.:«147 

.3:a5  1 

.48 

.3325 

.33355 

.33460 

.33565 

.XW70 

.33775 

.33880 

.33985 

.34090 

.»4195 

.:w:«) 

.49 

.3430 

.34406 

.34512 

.34618 

.34724 

.3483 

.^936 

.35042 

. 85148 

.35254 

.a5»i 

0.50 

0.3536 

0.35466 

0.36572 

0.35678 

0. 35784 

0.35890 

0.3.5996 

0.36102 

0.36208 

0.36314 

0.3642 

.51 

.3642 

.36528 

.36636 

.36744 

.36852 

.36960 

.37068 

.37176 

.37284 

.37392 

.3760 

.52 

.8730 

.37608 

.37716 

.37824 

.37932 

.38040 

.38148 

.382.T6 

.38364 

.  3W72 

.38.58 

.53 

.3858 

.38690 

.38800 

.38910 

.39020 

.39130 

.39240 

.39350 

.39460 

.3957 

.39l»8 

.54 

.3968 

.39791 

.39902 

.40013 

. 40124 

.40235 

.40546 

.40457 

.40568 

.40679 

.4079 

.55. 

.4079 

.40902 

.41014 

.41126 

.41238 

.41350 

.41462 

.41574 

.41686 

.41798 

.4191 

.56 

.4191 

.42022 

. 42134 

.42246 

.42358 

.42470 

.42682 

.42694 

.42806 

.  4-2918 

.4;«13 

.57 

.4303 

.43144 

.43258 

.43372 

.43486 

.43600 

.43714 

.43828 

. 43942 

.44056 

.4417  1 

.58 

.4417 

.44285 

.44400 

.44615 

.44630 

.44745 

.44860 

.  44975 

.4.')090 

. 45205 

.4532 

.59 

.4532 

.46436 

.46552 

.45668 

.45784 

.46900 

.46016 

.46132 

.46248 

.46364 

.4648 

0.60 

0.4648 

0.46596 

0.46712 

0.46828 

0.40944 

0.47060 

0. 47176 

0.47292 

0. 474U8 

0.47524  0.4764 

.61 

.4761 

.47758 

.47876 

.47994 

.48112 

.48230 

.48^8 

.48466 

.485M 

.48702  .4882 

.62 

.4882 

.48938 

.49056 

. 49174 

.49292 

.49410 

.49528 

.49646 

.49764 

.49SS2 

.5000 

.63 

.5000 

.50120 

.50240 

.5(86 

.5048 

.5060 

.5072 

.5084 

.5096 

..5108 

.51-20 

.64 

.6120 

.5l;« 

.5144 

.5156 

.5168 

.5180 

.5192 

.5204 

.  5216 

.  52-28 

.  5240 

.65 

.6240 

.  52522 

.52644 

.52766 

.52888 

.53010 

.63132 

.63254 

.5.3376 

.  5:J498 

.5362 

.66 

.5362 

.  53742 

.53861 

.53986 

.64108 

.54230 

.54352 

.54474 

.5459«i 

..54718  .5484 

.07 

.5484 

.54963 

.6'i086 

.55209 

.55332 

.55465 

.  55578 

.  55701 

.55821 

.  .55947  .  5607  ' 

.68 

.5607 

.56195 

.56320 

.56445 

.56570 

. 56695 

. 56820 

.  5(iW5 

.57070 

.  67195  .  5732  ; 

.69 

.67:i2 

.57445 

..5757 

. 57695 

.57820 

.57W5 

.58070 

.58195 

.58320 

.  .58445  .  5n57  • 

0.70 

0.6857 

0.58696 

0.58822 

0.58948 

0.59074 

0.59200 

0. 59326 

0.59452 

0. 59578 

0. 59704  0. 5983  i 

.71 

.5988 

.59^')6 

.00082 

.60208 

.60334 

.(MMOO 

.60580 

.  60712 

.(MJ838 

.00964  .6109  ( 

.72 

.6109 

.61218 

. 01346 

.61474 

.61002 

JMTM) 

. 01858 

.61986 

.62114 

.0'2-242'  .6237  | 

.73 

.6237 

. 62499 

.  r.2(i2K 

.  62757 

.02886 

.  (•)3015 

. 03144 

.  63273 

.63402 

.  (UJ531  .  l^fiy  j 

.74 

.6366 

. 63789 

.o:j91s 

.04047 

.64170 

.04305 

.04434 

.64563 

. 64092 

.64821'  .6495  | 

.75 

.6495 

.  r,50si 

.  (W>212 

. 05343 

. 05474 

.  65<X)5 

.  r>5736 

.  r>.58C7 

.65998 

.661*29  .WV20 

.76 

.6626 

.  66391 

.  (k>.'>22 

.  06<V5:J 

.00784 

.00915 

.67046 

.07177 

.  07:W< 

.67439'  .6757 

.77 

.6757 

.  67702 

.  07H:ii 

.  07*i<i 

.08098 

.08230 

.683<»2 

.68494 

.68626 

.6S7.5S'  .0889 

.78 

.6889 

.69023 

.69156 

. 092X9 

.69422 

.  095.V) 

.69688 

. 09821 

.09954 

.700S7  .7022 

.79 

.7022 

.  7o;yw 

.  7048«i 

.70619 

. 70752 

.70885 

.71018 

.71151 

.712JM 

.71417 

.7155 

TABLES    FOB   CALCULATING    WKIR    DISCHAKUR. 
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WEIR    ESPERIMEMT8,  COEFFICIENTS. 
Table  5. — Thret-halrt*  powfrii/or  numbert 


,   AND    FOBMULAB. 
1.  i9 — Condnaed. 


Numbcn.. 

.000 

.001 

.oos 

.ots 

.004 

.00» 

.OM 

.007 

.WW 

.OM 

..1. 

1.30 

1.S3 

1.36 
1.3M 

l.« 

I.IG 
l.« 

i.iaa 

1.4W4 
1.53M 

1.5860 

1.6211 
1.63»t 
1,6B» 

1.7100 
l.7«0 
l.7»'J3 

i.Hooe 
i.Him 

1.48382 
1. 60112 
1.61832 
1.S3SS4 

1.55294 

1.5«77fl 

1.711S 

1.74781 
1.76692 

1.802X 

1.W284 

1.5M68 

1.589S0 

1.7136 

1.76774 
1.T85* 
1.8MI6 

1.48736 
1.I504M 

1.62176 

1.66642 
1.69128 
1.62841 

1.  7fi1«8 
1.76956 
1.7S776 

■■•n 

1.5DG28 
1.62S48 

1.66816 
I.57SB6 

1.64588 
1.7172 

1.780»t 
1.907«^ 

I.SMQO 
1.61230 

1.66S40 
1.68320 
1-70106 

1.7S5C6 

1,77320 
1.791*0 
1.B0B69 

1.30972 
1-57901 

1.66718 

1.70284 
J. 7208 
1. 7388 
1.75686 

1,79322 

\ 

49411 

51144 
52864 
54S98 

69825 
63949 

66896 
68G76 

7226 
7406 
76867 
77684 

1.49606 

1.51316 

1.68S12 
1.58262 
1.60000 

l.63.'i26 
l,SS2«6 
1.6707^ 
1.68864 

1.7244 

1,76048 
1.77866 

1.81514 

i.«7«e 

I.S1488 
1.6320S 
I.M»4a 
1.66680 

1.63703 
1.67252 

1.7Mfl8 
l.BMW 

I.4994 
I.SlflS 
I.U38 

1.6612 
1.6686 

1.6860 
1.60SS 

1.6SR8 

1.0743 
1.6921 
1.7100 

L74SO] 

ii 

Tabi^  6. — Thref-halren  povienfar  numbenfrom  0  to  IS. 
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.W 
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S6«6 
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S7  4Ka 
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Tabls  6. — Three-halves  powers  for  numbers  from  0  to  12 — Continued. 


0.G0 
.61 
.52 
.58 
.54 
.55 
.56 
.57 
.66 
.69 

0.60 
.61 
.62 
.68 
.64 
.65 
.66 
.67 
.68 
.e9 


0. 3536 1. 837113. 9629  6. 5479 
.  36421. 8565  8. 9766l6. 5760 
.375o'l.87404.00046.6041 


.32221.7823 
.33251.8005 
.34301.8188 


5.7248 
6.7512 
5.7781 
5.8050 
5.8320 
3750:5. 8590' 
39755.8861 
5.9132 
5.9408 
5.96751 

5.9947 

4994^3.51096.0220 

51663.5337  6.0193 

53383.65666.0767 

5512'3.57956.1041 

568613. 6025|6. 1315 

6860;3.62556.1590 

6.1865 

6.2141 

6.2417 

6.2693 

74136.2970 

6.3247 

6.3525 

6.3803 

6.4061 

6.4360 

88196.4639 

90556.4919 

92926.5199 


8.6074 

8.6382 

8.6690 

8.6998 

8.7307 

8.7616 

8.7925 

8.823512.0981 

8. 8545;  12. 1325 


11.8578 
11.8920 
11.9263 
11.9606 
11.9949 
12.0293 
12.0636 


8.8856 


.8858|l. 
.3968;i. 


.4079 
.4191 
.4303 
.4417 
.453212. 


0.4648 


.5000 
.5120 
.5240 
.5362 


8925 
9111 
9297 
9484 
9672 
9860 
0049 


4.0242 
4.0481 
4.0720 


2.0238 


.4764  2. 0429(4.2166 


4882'2.0619 


2.0810 
2.1002 
2.1196 
2.1388 


6.6323 
6.6605 
6.6887 


4,0960  6.7170 


4.1200 
4.1441 
4.1682 

4.1924 


6.7453 
6.7737 
6.8021 

6.8305 
6.8590 


4.24086.8875 


4.2651 
4.2895 


6.9161 
6.9447 


4.31396.9733 
4.33837.0020 


/ 


.  5484 1, 15814. 3628  7. 0307 
2.1776^88747.0595 
1970/4. 4119,7. 0683 


.6607 
.57921 


m.. 


8.9167 

8.9478 

8.9790 

9.0102 

9.041412. 

9.072612. 


12.1670 


12. 
12. 
12. 
12. 


9.1040 
9.1353 
9.1667 
9.1981 


12. 
12. 
12. 
12. 


2015 
2361 
2706 
3053 
3399 
^46 
4093 
4440 
4788 
5136 


9.229512. 
9. 261012. 
9.2925:12. 
9.3241I12. 
9. 3557|12. 
9. 3873.12. 
9.  •^189 12. 


9.4606 
9.4824 
9.5141 

9.5459 
9.5778 
9.6097 
9.6416 
9.6785 
9.7065 
9.7375 
9.7695 
9.8016 
9.8337 


9. 8961 
9.9303 
9.9626 


12. 
12. 
12. 

12. 
12. 
12. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 


5485 

5833 

6182 

6532 

688216 

723216. 

7582.16 

7933 


15.4379 
15.4752 
15.5126 
15.5501 
15.5866 
15.6260 
15.6616 
15. 7001 
15. 7376 
15.7752 

15.8129 
15.8505 
15.8882 
15.9260 
15.9637 
16.0015 
16.0398 
16.0772 
16. 1150 
16.1529 


16. 
16. 
16. 
16.3048120 


1909 
2288 
2668 


8284 
8635 


16. 
16. 
16. 


3429 
3810 
4191 
4572 
4954 
5336 


8986.16. 
933816. 


9691 
0043 


571820. 
20. 


6101 
6484 
6867 
089616.7250 
074916. 7634 


I 


16.1 
16.1 


110316.8018{20 
1467|l6.840220. 
1811116.8787  20, 
216516.917220 


9.865913.2620 


13.3231 


13. 2875116. 9943 '20. 9981 


9. 994913. 3943 17. 1101 21.  U74 


10.0272 
10.0696 
10.0920 
10.1244 
10.1669 


13.4299 
18.4656 
13.5013 


19.319623. 

19.359923 

19.4002 

19.4405 

19.4808 

19.5212 

19.5576 

19.6021 

19.6425 

19.6830 


19.7235 
19. 7641 
19.8046 
19.8452 
19.8858 
19.9265 
19.9672 


8 


9 


481227. 
524227. 


23. 
23. 
23. 
23. 
23. 
23. 
23. 


5672 
6102 
6533 
6963 
7394 
7825 


27. 
28. 
28. 
28. 
28. 
28. 


9050 
9614 
9960 
0416 
0872 
1328 
1784 
2241 


10 


28. 


23. 


825728. 
868928. 


9121 
9553 
9986 
0418 


32.5762 
32.6241 
82.6720 
32.7200 
32.7680 
32.8160 
32.8640 
32.9121 
2698*32.9600 
315533.0063 


28.3612 
28.4069 
28.^27 


33.0564 
33.1046 
33.1527 


28.498538.2009 


20. 
20. 
20. 


20. 
20. 
20. 
20. 
20. 
20. 


1302 
1710 
2118 
2527 
2936 
3345 
3755 
4165 
4575 
4985 


23. 

23. 

24. 

24.085r28.5444  33.2492 

24.128528.5902*33.2974 

24. 


I 


171828.636133.3457 
20. 0079^24. 2152  28. 6820  S3. 3940 
20. 0486  24. 2586  28.7279  33. 4423 
20. 0894  24. 3021 28. 7739'33. 4906 


24. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 


345528. 
389028. 
4325'28. 
4761  28. 
5196*29. 
5632*29. 
606829. 


6505 
6941 
7378 


29. 
29. 
29. 


20. 
20. 
20. 
20. 


539624. 

5807  24. 
621824. 


819933.5390 
865933.5874 
911933.6358 
9579*33. 6842 
0040*33.7327 
060133.7811 
096233.8297 
1424  33. 8782 
1885'33.9267 
234733.9753 


6630 
7041 
7453 
7866 
8278 
8691 
9104 


16.955720.9518 


17.032821.0345 


13. 3587  17. 0714  21. 0769  25. 3522  29. 8841 


24. 
24. 
25. 
25. 
25. 
25. 
25. 


781529.2810^34.0239 
8253  29. 3272|34. 0725 
8691 29. 3735'34. 1211 
9129  29. 4198'34. 1698 
9567  29.4661  34.2185 
0005'29. 5124  34. 2672 
5588  34. 31591 
6052  34.3647 
1322^29. 6516  34. 4135 
176229.698034.4623 


0444*29. 
0883*29. 


25.2202 
25.2642 
25.308229.8375 


29.744534.5111 
29.791034.5599 


17.148821.1589 


25.3963 
'25.4404 


29.9306 


29.977234.7557 


17. 1874  21. 2004  25. 4846|a0. 0288134. 8045 
17.217221.241925.5287 


30.0704 


34.6088 
34.6577 
34.7066 


.34.8635 


11 


37. 4824 
37.5326 
37.5828 
37.6331 
37.6833 
37.7336 
37.7840 
37.8343 
37.8847 
37.9351 

37.9855 
38.0359 
38.0864 
38.1369 
38.1874 
88.2379 
88.2884 
88.8390 
38.3896 
38.4402 

38.4906 
38.5415 
38.5922 
38.6429 
38.6936 
38.7448 
38.7961 
38.8469 
38.8967 
38.9475 

38.9984 
39.0493 
39.1002 
39. 1511 
39.2020 
39.2530 
39.3040 
39.3550 
39.4060 
39.4571 

39.5082 
39.5593 
39.6104 
39.6616 
39.7127 
39.7639 
39.8161 


13. 5870^17. 264m.'ffla\WbTJS^.\\^  \ 

13. 572817.30^n.«i5^2fc.«VT^.\^a»»^^ 
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7B37 


.62aT2.Z7aS 
£8661.2963 


.7023  i.  3949 

.T]»  2.4150 
,7290  4.4351 
;429  2.45S3~ 
7rj(K2.4J&e 
.T6M2.4W9 


).3i9;is.7&;fi 

1.3324 13. 7»H0 
1.385113.8210 


a3»a2.G«B3t.9190|7.6723 

S63B  2.8190  L 
8631  2.G39TL 
MCM  2.0604  l.»8»7 


.7H6ll7. 5248 10.  &t)W14. 113017. 


4499!2(>.74W 

533S-^839!> 
57a]''£>.BS28 
6l69'a'>.B272 
6SH7|« 


).2ias». 
Kasws.io«7 

).3OM%0gMI 


4. 2WS 13. 0854  22. 1823 


K.730S|3I 

7753,31 

2e.S202|31 


I    * 


40.U71A    ' 


40.2770 
40.32tH 

40.8796 


The  tables  of  three-halvea  powei's  may  conveniently  l)e  used 
in  'iiiijiiiiitioii  with  Orelle's  Keciiontafoln  or  similar  tables  of  the 
products  of  pairs  Df  fnctora.  C  will  usuiiUy  he  constant,  or  nearly-  .-ud. 
Entering  Crelle's  tables  with  C  or  CL  as  an  argument,  the  discharge 

corresponding  to  values  of  //'  read  from  the  tables  here  given  may  be 
taken  out  directly,  and  usually  with  sufficient  precision  at  least  for 
1  foot  length  of  crest,  without  any  arithmetical  loriipiitiUion.     Table 5 

gives  //*  for  values  of  U  from  zero  to  l.o  feet,  advancing  by  thou- 
sandth.s.  In  Table  6  the  increment  is  0.1  foot,  and  the  range  zero  to 
12  feet.  Should  //'  be  required  for  larger  values  of  U^  it  may  be 
found  from  the  three-halves  power  of  i/T,  by  the  formula 


«^-Ql1 
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TABLE  7.— FLOW  OVER  BROAD-CRESTED  WEIRS.  WITH  STABLE 

NAPPE. 


This  table  given  values  of 


where 


Z=l 

The  derivation  of  this  coefficient  is  given  in  connection  with  discus- 
sion of  broad-crested  weirs  (pp.  119-121).  It  may  l)e  applied  to  broad- 
crested  weirs  of  an}'  width  of  cross  section  exceeding  2  feet  within  such 
limiting  heads  that  the  nappe  does  not  adhere  to  the  downstream  face 
of  the  weir  for  low  heads  nor  tend  to  become  detached  with  increased 
head.  Under  the  latter  condition  the  coefficient  increases  to  a  limit 
near  the  value  which  applies  for  a  thin-edged  weir,  a  point  being 
finally  rea(;hed  where  the  nappe  breaks  entirely  free  from  the  broad 
crest  and  discharges  in  the  same  manner  as  for  a  thin-edged  weir. 
The  coefficient,  2. 04,  may  often  be  applied  for  weirs  exceeding  2-feet 
crest  width  and  for  heads  from  0.5  foot  up  to  1.5  or  2  times  the  breadth 
of  weir  crest.  If  corrections  for  the  velocity  of  approach  are  required 
the  Francis  correction  formula,  or  its  equivalent,  should  )>e  used. 


Table 


i  .- 


]Wir  discharge  per  foot  ofcreHt  length. 
[Coefficient  Ci^2.M.] 


Head  II,  feet. 

1 

• 

0 

1 

2 

3 

4 

6 

6 

< 

8 

9 

10 

b.oo 

0.000 

2.64 

7.47 

13.7 

21.1 

29.5 

38.8 

48.9 

59.7 

71.3 

83.6 

.01 

.00:^ 

2.(W 

7.52 

13.8 

21.2 

29. «) 

38.9 

49.0 

59.8 

71.4 

83.6 

.02 

.007 

2. 72 

7.58 

13.8 

21.3 

29.7 

39.0 

49.1 

59.9 

71.5 

83.7 

.03 

.014 

2.76 

7.64 

13.9 

21.4 

29.8 

39.1 

49.2 

60.1 

71.6 

83.9 

.04 

.021 

2.80 

7.69 

14.0 

21.4 

29.9 

39.2 

49.3 

60.2 

71.7 

84.0 

.06 

.030 

2.84 

7.75 

14.1 

21.6 

30.0 

39.3 

49.4 

60.3 

71.9 

84.1 

,06 

.039 

2.88 

7.81 

14.1 

21.6 

30.0 

39.4 

49.5 

60.4 

72.0 

84.2 

.07 

.049 

2.92 

7.86 

14.2 

21.7 

80.1 

39.5 

49.6 

60.5 

72.1 

»4.4 

.08 

.060 

2.% 

7.92 

14.3 

21.  H 

30.2 

39.6 

49.7 

60.6 

72.2 

84. 6 

.09 

.071 

3.00 

7.98 

14.3 

21.8 

30.3 

39.7 

49.8 

60.7 

72.3 

84.6 

0.10 

0.0H3 

3.04 

8.03 

14.4 

21.9 

30.4 

39.8 

49.9 

60.8 

72.6 

84.7 

.11 

.096 

3.09 

8.09 

14.5 

22.0 

30.5 

39.9 

50.0 

61.0 

72.6 

^.9 

.12 

.110 

3.13 

8.15 

14.5 

22.1 

30.6 

40.0 

50.2 

61.1 

72.7 

85.0    ; 

.13 

.124 

3.17 

8. 21 

14.6 

22.2 

30.7 

40.1 

50.3 

61.2 

72.8 

86.1    i 

.14 

.13» 

3.21 

8. 26 

14.7 

22.2 

30.8 

40.2 

50.4 

61.3 

72.9 

85.2 

.15 

.153 

3.26 

8. 32 

14.8 

22.3 

30.8 

40.3 

50.5 

61.4 

73.1 

86.4 

.16 

.  169 

3.30 

8.38 

14.8 

22.4 

30.9 

40.4 

60.6 

61.6 

73.2 

86.6 

.17 

.185 

3.34 

8.44 

14,9 

22.5 

31.0 

40.6 

60.7 

61.6 

73.3 

86.6 

.18 

.202 

3. 38 

8.50 

15. 0 

22.6 

31.1 

40.6 

50.8 

61.8 

73.4 

86.7 

.19 

.218 

3.43 

8.56 

1 

15.0 

22.6 

31.2 

40.7 

60.9 

I 

61.9 

\ 

73.6 

86.9 

\ 

\ 

178       WEIR   EXPEKIMENT8,   COEFFICIENTS,   AND   FORMULAS. 
Table  7. — Weir  discharge  per  foot  of  crest  length — Continaed. 


Head  H,  feet. 

0 

0.20 

0.236 

.21 

.264 

.22 

.272 

.23    ' 

.291 

.24 

.310 

.25 

.330 

.26 

.350 

.27 

.370 

.28 

.391 

.29 

.412 

0.30 

0.434 

.31 

.466 

.32 

.478 

.83 

.500 

.34 

.524 

.35 

.547 

.36 

.570 

.»7 

.594 

.38 

.618 

.89 

.648 

0.40 

0.668 

.41 

.693 

.42 

.719 

.43 

.744 

.44 

.771 

.45 

.797 

.46 

.824 

.47 

.851 

.48 

.878 

.49 

.905 

0.50 

0.934 

.61 

.961 

.62 

.990 

.53 

1.02 

.54 

1.05 

.55 

1.08 

.56 

1.11 

.57 

1.14 

.58 

1.17 

.59 

1.20 

0.60 

1.23 

.61 

1.26 

.62 

1.29 

.63 

1.32 

.04 

1.36 

.65 

1.38 

.66 

1.42 

.67 

1.45 

.68 

1.48 

.69 

1.61 

3.47 
3.51 
3.66 
3.60 
3.64 
3.69 
3.73 
3.78 
3.82 
3.87 

3.91 
3.96 
4.00 
4.05 
4.10 
4.14 
4.19 
4.23 
4.28 
4.33 

4.37 
4.42 
4.47 
4.51 
4.56 
4.61 
4.66 
4.70 
4.75 
4.80 

4.85 
4.90 
4.95 
6.00 
5.t>4 
5.09 
5.14 
5.19 
5.24 
6.29 

5.34 
5.39 
5.44 
5.49 
5.54 
5.60 
6.65 
5.70 
6.76 
6.80 


8.61 
8.67 
8.73 
8.79 
8.85 
8.91 
8.97 
9.03 
9.09 
9.15 

9.21 
9.27 
9.33 
9.89 
9.45 
9.51 
9.67 
9.63 
9.69 
9.75 

9.82 
9.88 
9.94 
10.0 
10.1 
10.1 
10.2 
10.2 
10.3 
10.4 

10.4 
10.5 
10.6 
10.6 
10.7 
10.8 
10.8 
10.9 
10.9 
11.0 

11.1 
11.1 
11.2 
11.2 
11.3 
11.4 
11.4 
11.5 
11.6 
11.6 


15.1 
15.2 
15.2 
15.3 
15.4 
16.6 
15.6 
15.6 
15.7 
15.8 

15.8 
15.9 
16.0 
16.0 
16.2 
16.2 
16.3 
16.3 
16.4 
16.5 

16.6 
16.6 
16.7 
16.8 
16.8 
16.9 
17.0 
17.1 
17.1 
17.2 

17.3 
17.4 
17.4 
17.5 
17.6 
17.7 
17.7 
17.8 
17.9 
18.0 

18.0 
18.1 
18.2 
18.2 
18.3 
18.4 
18.5 
18.6 
18.6 


22.7 
22.8 
22.9 
23.0 
28.0 
28.1 
23.2 
28.3 
23.4 
28.4 

23.6 
23.6 
23.7 
28.8 
28.9 
24.0 
24.1 
24.1 
24.2 
24.8 

24.4 
24.4 
24.5 
24.6 
24.7 
24.8 
24.9 
24.9 
25.0 
25.1 

25.2 
25.8 
26.4 
25.4 
25.6 
25.6 
25.7 
25.8 
25.9 
26.0 

26.0 
26.1 
26.2 
26.3 
26.4 
26.5 
26.6 
26.6 
26.7 


31.3 
31.4 
31.6 
31.6 
31.7 
31.8 
81.8 
31r9 
32.0 
32.1 

32.2 
32.3 
32.4 
82.6 
32.6 
82.7 
82.8 
32.8 
32.9 
33.0 

33.1 
83.2 
33.3 
33.4 
33.5 
33.6 
38.7 
33.8 
33.9 
34.0 

34.0 
34.1 
34.2 
34.3 
34.4 
34.5 
34.6 
34.7 
34.8 
34.9 

35.0 
35.1 
35. 2 
35.3 
35.4 
35.4 
35.5 
35.6 
35.7 


6 


40.8 
40.9 
41.0 
41.0 
41.1 
41.2 
41.3 
41.4 
41.5 
41.6 

41.7 
41.8 
41.9 
42.0 
42.1 
42.2 
42.8 
42.4 
42.6 
42.6 

42.7 
42.8 
42.9 
43.0 
43.1 
43.2 
43.8 
43.4 
43.6 
43.6 

43.7 
43.8 
44.0 
44.1 
44.2 
44.3 
44.4 
44.6 
44.6 
44.7 

44.8 
44.9 
45.0 
45.1 
45.2 
45.3 
45.4 
45.5 
45.6 


8 


9 


61.0 

62.0 

51.1 

62.1 

61.2 

62.2 

61.3 

62  8 

61.4 

62.4 

51.6 

62.6 

61.6 

62.7 

51.7 

62.8 

61.9 

62.9 

62.0 

63.0 

62.1 

63.1 

52.2 

63.2 

62.3 

63.4 

52.4 

63.5 

52.6 

63.6 

52.6 

68.7 

62.7 

63.8 

62.8 

68.9 

62.9 

64.0 

58.0 

64.2 

63.1 

64.3 

63.2 

64.4 

68.4 

64.6 

63.6 

64.6 

63.6 

64.7 

63.7 

64.8 

63.8 

66.0 

63.9 

66.1 

64.0 

66.2 

64.1 

65.3 

54.2 

66.4 

54.3 

65.6 

64.4 

65.6 

64.6 

66.8 

64.7 

66.9 

64.8 

66.0 

54.9 

66.1 

55.0 

66.2 

55.1 

66.3 

55.2 

66.5 

55.3 

66.6 

55.4 

66.7 

55.5 

66. 8 

56.6 

66.9 

55.7 

67.0 

55.9 

67.2 

56.0 

67.3 

66.1 

67.4 

56.2 

67.5 

^.% 

\  ^.^ 

\ 


73.7 
73.8 
78.9 
74.0 
74.1 
74.8 
74.4 
74.6 
74.6 
74.8 

74.9 
75.0 
75.1 
76.2 
75.4 
75.6 
75.6 
76.7 
75.8 
76.0 

76.1 
76.2 
76.3 
76.4 
76.6 
76.7 
76.8 
76.9 
77.0 
77.2 

77.3 
77.4 
77.5 
77.7 
77.8 
77.9 
78.0 
78.2 
78.3 
78.4 

78.5 
78.6 
78.8 
78.9 
79.0 
T9A 
79.8 
79.4 
79.6 
79,6 


10 


86.0 
86.1 
86.2 
86.4 
86.5 
86.6 
86. 8 
86.9 
87.0 
87.1 

87.8 
87.4 
87.5 
87.6 
87.8 
87.9 
88.0 
88.2 
88.8 
88.4 

88.5 
88.7 
88.8 
88.9 
89.0 
89.2 
89.8 
89.4 
89.6 
89.7 

89.8 
90.0 
90.1 
90.2 
90.8 
90.5 
90.6 
90.7 
90.8 
91.0 

91.1 
91.2 
91.4 
91.5 
91.6 
91.8 
91.9 
92.0 
92.1 
92.3 


X 
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Table  7. —  \Veir  discharge  per  foot  of  trest  length — Continued. 


Head  IT.  feet. 

\ 

0 

1 

t 

S 

4 

6 

\\ 

5.85 

11.7 

18.8 

26.9 

35,9 

0.70 

1.55 

.71 

1.58 

5.90 

11.8 

18.9 

27.0 

36.0 

.72 

1.61 

5.96 

11.8 

18.9 

27.1 

36.1 

.73 

1.65 

6.01 

11.9 

19.0 

27.2 

36.2 

.74 

1.68 

6.06 

12.0 

19.1 

27.2 

86.3 

.76 

1.71 

6.11 

12.0 

19.2 

27.3 

86.4 

.76 

1.75 

6.16 

12.1 

19.2 

27.4 

36.5 

.77 

1.78 

6.22 

12.2 

19.3 

27.5 

36.6 

.78 

1.82 

6.27 

12.2 

19.4 

27.6 

36.7 

.79 

1.85 

6.32 

12.3 

19.5 

27.7 

36.8 

0.80 

1.89 

6.38 

12.4 

19.6 

27.8 

36.9 

.81 

1.92 

6.43 

12.4 

19.6 

27.8 

37.0 

.82 

1.96 

6.48 

12.5 

19.7 

27.9 

37.1 

.83 

2.00 

6.54 

12.6 

19.8 

28.0 

37.2 

.84 

2.03 

6.59 

12.6 

19.9 

28.1 

37.3 

.86 

2.07 

6.64 

12.7 

19.9 

28.2 

37.4 

.86 

2.10 

6.70 

12.8 

20.0 

28.3 

37.4 

.87 

2.14 

6.75 

12.8 

20.1 

2S.4 

.37.5 

.88 

2.18 

6.80 

12.9 

20.2 

28.5 

37.6 

.89 

2.22 

6.86 

13.0 

20.2 

28.5 

37.7 

0.90 

2.25 

6.91 

13.0 

20.3 

28.6 

37.8 

.91 

2.29 

6.97 

13.1 

20.4 

28.7 

37.9 

.92 

2.33 

7.02 

13.2 

20.5 

28.8 

38.0 

.93 

2.37 

7.08 

13.2 

20.6 

28.9 

38.1 

.94 

2.41 

7.13 

18.3 

20.6 

29.0 

38.2 

.95 

2.44 

7.19 

13.4 

20.7 

29.1 

38.3 

.96 

2.48 

7.24 

13.4 

20.8 

29.2 

38.4 

.97 

2.52 

7.30 

13.5 

20.9 

29.3 

38.5 

.96 

2.56 

7.36 

13.6 

21.0 

29.3 

38.6 

.99 

2.60 

7.41 

13.6 

21.0 

29.4 

38.7 

1.00 

2.&1 

7.47 

13.7 

21.1 

29.5 

38.8 

6 

7 

8 

9 

10 

45.8 

56.4 

67.7 

79.8 

92.4 

45.9 

56.5 

67.9 

79.9 

92.5 

46.0 

56.6 

68.0 

80.0 

92.7 

46.1 

56.7 

68.1 

80.1 

92.8 

46.2 

56.8 

68.2 

80.2 

92.9 

46.3 

57.0 

68.8 

80.4 

93.0 

46.4 

57.1 

68.4 

80.5 

93.2 

46.5 

57.2 

68.6 

80.6 

93.3 

46.6 

57.3 

68.7 

80.7 

93.4 

46.7 

67.4 

68.8 

80.9 

9:^.6 

46.8 

67.5 

68.9 

81.0 

93.7 

46.9 

57.6 

69.0 

81.1 

93.8 

47.0 

57.7 

69.2 

81.2 

94.0 

47.1 

57.8 

69.3 

81.4 

94.1 

47.2 

58.0 

69.4 

81.6 

94.2 

47.3 

58.1 

69.5 

81.6 

94.4 

47.4 

58.2 

69.6 

81.7 

94.6 

47.5 

58.3 

69.7 

81.9 

91.6 

47.6 

58.4 

69.9 

32.0 

94.7 

47.7 

58.5 

70.0 

82.1 

94.9 

47.8 

58.6 

70.1 

82.2 

95.0 

48.0 

68.7 

70.2 

82.4 

95.1 

48.1 

58.8 

70.8 

82.5 

95.3 

48.2 

59.0 

70.4 

82.6 

95.4 

»  48.3 

59.1 

70.6 

82.7 

95.5 

48.4 

59.2 

70.7 

82.9 

95.6 

48.5 

59.3 

70.8 

83.0 

96.8 

48.6 

59.4 

70.9 

83.1 

95.9 

487 

59.5 

71.0 

83.2 

96.0 

48.8 

59.6 

71.2 

83.4 

96.2 

48.9 

59.7 

71.3 

83.6 

96.3 

•r  ..- 
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TABLE  8.— BACKWATER  CAUSED  BY  A  DAM  OR  WEIR. 

In  a  channel  of  uniform  depth,  width,  and  slope,  let 

2>= Original  uniform  depth. 

^2= Depth  at  the  dam  or  obstruction. 

fl?i  =  Depth  at  a  point  upstream. 

/= Distance  upstream  to  the  point  d^, 

2^= Width  of  channel. 

Zi= Distance  upstream  to  the  ''hydrostatic  limit." 

aS=  Natural  uniform  slope  or  inclination  of  water  surface  and 
stream  bed,  assumed  parallel. 

^= Acceleration  of  gravity. 

C=CoeflS[cient  in  the  Chezy  or  slope  formula  v—  C^jRS^ 

where  i?  is  the  hydraulic  radiu3=  ^'"f  "^  Hection^. 

wetted  perimeter 

The  value  of  C  varies  for  rivers  from  about  50  to  140. 

The  distance  upstream  from  the  obstruction  at  which  the  depth  will 

be  d^  may  be  found  by  the  formula 

^=^+^  G-f )  [^.-^.]  •  •  •  (11^) 

-?  is  a  function  of  -j^,  whose  value  can  be  expressed  mathematically 

only  as  a  transcendental  equation.     The  numerical  values  of  this  func- 
tion are  given  in  Table  8.     2^  will  be  found  opposite  the  argument 


-^,  and  F^  opposite  -^. 


Pig.  15.— CoDcave  backwater  surface. 


The  inverse  problem  of  finding  the  depth  at  any  given  distance  / 
upstream  can  be  solved  only  by  successive  trials. 

Using  the  above  equation,  a  series  of  values  of  d^  may  be  determined 
giving  in  tabular  form  the  corresponding  values  of  /.  From  this  data 
the  form  of  the  surface  curve  ma}'  be  graphically  shown  or  the  depth 
of  back  piling  at  any  point  may  be  interpolated. 

Ifi>=6,     c?,=10,     6^=75,     xS=0.0001,     ^=0.5,  and  i^,=p.l318, 
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t-olumn  (2)  in  the  following  table  gives  the  values  of  I  for  various 
values  of  d^  computed  by  me^ns  of  formula  (115). 

Form  of  backw-ater  curve  ahove  a  dam. 


d 

I 

Distance 
from  dam 
to  depth  di, 

feet 

(2). 

11,687 

£ 

Hydrostatic 

depth  at 

distance  I, 

feet 

(3). 

(ii-8 

Depth  of 

"back 

piling," 

feet 

(4). 

Depth, 
feet 

0). 
9 

8.83 

.17 

H 

24,277 

7  57 

.43 

7 

38,526 

6.15 

.85 

6.5 

47,024 

5.30 

1.20 

6.4 

48,798 

6.13 

1.27 

6.3 

50,796 

a  5. 00 

1.30 

6.2 

52.813 

a5.00 

1.20 

6.1 

55,010 

a  5. 00 

1.10 

6 

57,240 

a  5. 00 

1.00 

5.6 

67,252 

a6.00 

.60 

6.3 

82,»10 

a5.00 

.80 

5.1 

101,256 

a  5. 00 

.10 

a  Above  hydrostatic  limit. 


If  the  pond  formed  by  the  dam  were  level,  the  hydrostatic  depth  6 
at  any  distance  upstream  would  be 


S=d^—(  sin  S 


(116) 


Column  (3)  in  the  above  tabje  shows  this  factor  for  the  several  values 
of  /.  The  true  "back  piling"  or  rise  duo  to  the  surfa<'.e  curvature  is 
expressed  by  the  difference  d^  —  S^  as  given  in  column  (4). 

This  quantity  has  a  maximum  value  at  the  hydrostatic  limits  or  ter- 
minus of  the  level  pond,  where  <J=/A 

Its  location  is  such  that  if  l^  is  the  distance  upstream  from  the  dam 


'~  sin  S 


(117) 


Fig.  16.  —Convex  backwater  .surface. 


In  the  example  given  the  hydrostatic  limit  occurs  at  a  distance 
?i =50,000  feet  above  the  dam,  at  which  point  the  maximum  back  piling 
pf  about  1.31  feet  occurs. 

Above  the  hydrostatic  limit  the  depth  oi  b«gk!.Vw\)V^w^\^  d^— D* 
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When  >S>J-, (118) 

the  pond  surface  will   not  be  concave,  but  a  remou  or  hydraulic 
jump  will  occur,  having  a  height 


='Mo 


„        (119) 

where  i\  is  the  mean  velocity  corresponding  to  d^.  To  find  the  dis- 
tance upstream  to  the  point  where  the  jump  occurs,  solve  equation 
(115)  for  the  value  of  rfj,  found  by  formula  (119). 

If  aS=  0.004        (7=100        ^=0.003216. 

500 


i?i  =  100^4.55  ^^^  =13.49  feet  per  second. 

Let  the  depth  at  the  dam  be  10  feet;  using  ^,  as  found  above  as  the 
terminal  depth  in  formula  (115),  we  obtain 

^=  0.004   +^(oMi--^^^)  (^«"^i) 

|^_|.^0.669       1=0.5 

i^;=0.2578  i^,=0.1318 

^=630+(250-311)X0.126=622.3  feet 

The  hydrostatic  limit  in  this  case  is 

10—5 
'i^  0:004^^'^^^^®^*^ 

If  the  channel  above  an  obstniction  consists  of  successive  reaches 
having  different  slopes  or  cross  sections,  the  depth  at  the  head  of  the 
first  reach  or  level  may  be  found  by  the  method  outlined,  and  using 
this  as  the  initial  depth  d^^  a  similar  solution  may  be  made  for  the 
second  and  succeeding  levels." 

a  Table  8  has  been  extended  from  Brcsse's  original  table  by  interpolation.    Demonstrations  of  the 
formulaa  here  given  may  be  foimd  in  Merriman's  or  Bovey's  Hydraulics.    In  case  of  a  fall  a  different 
fimctioa  must  be  employed.   Its  'values  wiW  'be  lo\m^  Vel  \Xi«  ^qt^ m^atUmed. 


I 
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Tablk  8. — Backicatrr  /unction  {F)  /or  a  (Unn  or  oh^raction, 

[The  column  headings  are  hundrctdthti  for  valuoHof  ^^  from  zero  to  0.29,  thouMnndths  for  values  of  -j 

D 
from  0.30  to  0.899,  and  ten-thoumndtliH  fur  valiien  of  ^^  from  0.900  to  0.999.] 


D 
d 


I 


0.0 
.1 
.2 

0.80 
.31 
.32 
.33 
.34 
.85 
.36 
.37 
.38 
.39 

0.40 
.41 
.42 
.43 
.44 
.45 
.46 
.47 
.48 
.49 

0.50 
.51 
.52 
.53 
.54 
.55 
.56 
.57 
.58 
.59 

0.60 
.61 
.62 
.63 
.64 
.65 
.66 
.67 
.68 
.69 


0 

F 

0.0000 
.0050 
.0201 

0.0455 
.0486 
.0519 
.0553 
.0587  I 
.0623  I 
.0663 
.0699 
.0738 
.0779 

0.0H21 
.0865 
.0909 
.  099i> 
.1003 
.1052 
.1102 
.IIM 
.1207 
.1262 

0. 1318 
.  1376 
.1435 
.1497 
.1560 
.1625 
.  1692 
.  1761 
.1832 
.1905 

0.1980 
.2058 
.2138 
.2221 
.2306 
.2395 
.2486 
.2580 
.2667  \ 
.2778  I 


F 

0.0001 
.0061 
.0221 

0.0458 
.0189 
.0522 
.0656 
.a591 
.0627 
.06rV4 
.0703 
.0742 
.0783 

0.0825 
.0869 
.0918 
.0996 
.1008 
.1057 
.1107 
.1159 
.  1212 
.1268 

0.1324 
.1382 
.1441 
.1503 
.1566 
.16:V2 
.1699 
.1768 
.1K39 
.1912 

0.1988 
.2066 
.  2146 
.2230 
.  '2:n5 
.2404 
.2495 
.2'>«9 
.2678 
.2788 


I 


F 
0.0003 
.0072 
.0243 

0.0461 
.0193 
.0526 
.0560 

.0630 
.0668 
.0707 
.0746 
.0787 

0.0830 
.0874 
.0926 
.0997  ; 
.1013  : 
.1062 
.1112 
.1165 
.  1218 
.1273 


0. 1330  0. 13:i5 
.  1388   .  1394 


.1447 

.1510 

.1573 

.1638 

.1706 

.1775 

.1847  1 

.1920 

0.1996 
.2074 
.2155 

.22:^1 

.2324  . 
.2413  i 
.  2505 
.2597 
.2689 
.2799  '• 


F 
0.0005 
.0085 
.0266 

0.0464 
.0496 
.0629 
.0563 
.0698 
.0634  , 
.0672 
.0711 
.0760 
.0792 

0.0834 
.0878 
.0985 
.0997 
.1018 
.1067 
.ll\8 
.1170 
.1-224 
.1279 


.I4M 
.1516 
.15S0 
.1645 
.1713 
.1782 
.IH.'VI 
.1928 

0.2003 
.2082 
.21(kI 
.  224<i 
.233;J 
.  2422 
.2514 
.2(J06 
.2700 
.2810 


F 

0.0009 
.0098 
.0290 

0.0467 
.0499 
.0533 
.0567 
.0601 
.0638  I 
.0676  ! 
.0716  i 
.0754  I 
.0796  j 

0.0839 
.0883  i 
.0943  ; 
.0998 
.1023 
.1072 
.1123 
.1176 
.1229  , 
.1284 


.1460 
.  1522 
.15H6 
.  1652 
.1720 
.1789 
.1861 
.1935 

0.2011 
.2090 
.2171 
.  225.') 
.2:i42 
.  2431 
.  2524 
.  2615 
.2711 
.2820 


5 

/' 

0.0013 
.0113 
.0314 

0.0471 
.0508 
.0536 
.0570 
.0605  j 
.0642 
.0680  i 
.0718  : 
.0758 
.0800 

0.0843 
.0887 
.0952  ; 
.0999 
.lORO 
.1077 
.1128 
.1180 
.1231 
.1290 


/•  F 

0.0018 


0. 1341  :  0. 1347 
.  1400  '     .  1406 


.1466 
.1528 
.1592 
.1658 
.1726 
.1796 
.186M 
.1942 

0.2019 
.209H 
.21«0 
.  22«V4 
.  2:Vi0 
.2440 
.  25.T;i 
.  2624 
.2722 
.28:» 


.0128 
.0340 

0.0474 
.0506 
.0^)39 
.0573 
.0609 
.0646 
.0688 
.0722 
.0763 
.0804 

0.0617 
.0891 
.0961 
.1000 
.1032 
.1082 
.1133 
.1186 
.1240 
.1296 

0.1363 
.1411 
.1472 
.1535 
.1599 
.1665 
.17;« 
.18(M 
.1876 
.1950 

0.2027 
.2106 
.21S8 
.2272 
.2359 
.2450 
.  2542 
.  2632 
.2734 
.2841 


.0046 
.0367 

0.0477 
.0509 
.0643 
.0677 
.0612 
.0649 
.0687 
.0726 
.0767 
.0808 

0.0662 
.0896 
.0969 
.1001 
.1087 
.1087 
.1138 
.1191 
.  1246 
.1301 

0.1359 
.1417 
.1478 
.1541 
.1606 
.  1672 
.1740 
.1811 
.18H3 
.1958 

0.20;V)  i 
.2114  , 
.2196  ! 
.2280  ! 
.2368 
.2459 
.2552 
.2641 
.2745 
.2K52 


H 

I 
1 

• 

1 

1 

:   F 

F 

.  0.00»4 

0.0OI2 

.0162 

.0181 

.0395 

.0426 

!  0.0480 

0.0488 

,  .0512 

.0516 

.0546 

.0550 

.0580 

.0584 

.0616 

.0619 

.0653 

.0656 

.0691 

.0696 

.0730 

.0734 

.0771 

.0775 

.0813 

.0617 

0.0866 

0.0661 

.0900 

.0905 

.0978 

.0986 

.1001 

.1002 

.1042 

.1047 

.1092 

*  .1097 

.1144 

.1149 

.1196 

.1202 

,  .1215 

.1266 

.1307 

.1312 

0.1364 

0.1870 

.1423 

.1429 

.1485 

.1491 

.1547 

.1554 

.1612 

.1618 

.1679 

.16*5 

.1747 

.1754 

.1818 

.1825 

.1890 

.  18v8 

.1966 

.1972 

0.2O42 

0.2050 

.2122 

.2130 

.2204 

.2213 

.2289 

.2298 

.2377 

.2386 

.2468 

.2477 

.2561 

.2571 

.2650 

.2658 

.2756 

.2767 

.2862 

.2872 
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Table  8. — Bachmiier  Junction  {F)  for  a  dam  or  obstruction — Continue<l. 

[The  column  hcaditiRn  are  huadredthj)  fur  values  of  ^  from  scero  to  0.29,  thousandths  for  values  of  — 

a  a 

from  U.30  to  0.899.  and  ten-thomaindthH  for  valuon  of  ^  from  0.900  to  0.999.]    • 


D 

d 

0 

1 

F 

i 

F 

s 

4 
F 

5 

« 

7 
F 

8 
F 

• 

F 

F 

F 

F 

F 

0.70 

0.2883 

0.2894 

0.2905 

0.2915 

0.-2926 

0.2937 

0.2948 

0.2959 

0.2969 

0.2980 

.71 

.2991 

.3002 

.3013 

.3025 

.3036 

.3047 

.3a58 

.3070 

.8081 

.3093 

.72 

.3104 

.3116 

.3127 

.3139 

.3150 

.3162 

.8174 

.8186 

.3197 

.3209 

.73 

.8221 

.3233 

.3245 

.3258 

.3270 

.8282 

.8294 

.3306 

.3319 

.3331 

.74 

.3343 

.3:156 

.3368 

.3381 

.3393 

.3406 

.8419 

.3432 

.3444 

.8157 

.76 

.3470 

.:M83 

.3496 

.3510 

.a'i23 

.3636 

.3549 

.3563 

.3576 

.3600 

.76 

.3603 

.3617 

.3630 

.3644 

.3657 

.3671 

.3685 

.3699 

.3713 

.8727 

.77 

.3741 

.3755 

.3770 

,3784 

.3799 

.3H13 

.3828 

.3842 

.3857 

.3871 

.78 

.3886 

.3901 

.3916 

.3932 

.3947 

.3962 

.3977 

.3993 

.4008 

.4024 

.79 

.4039 

.4055 

.4070 

.4086 

.4101 

.4117 

.4133 

.4149 

.4166 

.4182 

0.80 

0.4198 

0. 4215 

0.4'281 

0.424H 

0.4264 

0.4281 

0.4298 

0. 4315 

0.4333 

0.4350 

.81 

.4367 

.43W 

.4402 

.4419 

.4437 

.4154 

.4472 

.4490 

.4608 

.46(26 

.82 

.4544 

.4563 

.4581 

.4600 

.4618 

.4637 

.4656 

.4675 

.4695 

.4714 

.83 

.4733 

.4753 

.4772 

.4792 

.4811 

.4831 

.4861 

.4871 

.4892 

.  4912 

.W 

.4932 

.4953 

.4974 

.4995 

.5016 

.6037 

.5a59 

.5081 

.5102 

.5124 

.85 

.5146 

.5168 

.5191 

.6213 

.5236 

.5258 

.5281 

.5304 

.6328 

.5351 

.86 

.5374 

.5398 

.5422 

..VI46 

.5470 

.5494 

.5519 

.5544 

.5569 

.6^94 

.87 

.5619 

.5M5 

.5671 

.5697 

.5723 

.5749 

.5776 

.5803 

.5830 

.6857 

.88 

.5884 

.5912 

.5940 

.5969 

.5997 

.6025 

.6055 

.6064 

.6114 

.6143 

.89 

.6173 

.6'2M 

.6235 

.6265 

.6296 

.6327 

.6359 

.6392 

.6424 

.6457 

0.900 

0.6489 

0.6492 

0.6496 

0.6499 

.6502 

0.6506 

0.6509 

0.6512 

0. 6515 

0.  &519 

.901 

.&522 

.6525 

.6529 

.6532 

.6536 

.6539 

.6542 

.6546 

.6549 

.6553 

.902 

.6556 

.6559 

.6563 

.6566 

.6.570 

.6573 

.6576 

.6580 

.6588 

.6587 

.908 

.6590 

.6594 

.6597 

.6600 

.6604 

.6608 

.6611 

.6614 

.6618 

.6622 

.904 

.6625 

.6629 

.6632 

.6636 

.6639 

.6W2 

.6646 

.6650 

.6663 

.6666 

.905 

.6660 

.66(M 

.6667 

.6670 

.6674 

.6678 

.6681 

.6684 

.6688 

.6692 

.906 

.6695 

.6698 

.6702 

.6706 

.6709 

.6712 

.6716 

.6720 

.6723 

.6726 

.907 

.6780 

.6734 

.6737 

.6741 

.6744 

.6748 

.6752 

.6755 

.6759 

.6762 

.908 

.6766 

,6770 

.6773 

.6777 

.6780 

.6784 

.6788 

.6791 

.6796 

.6798 

.909 

.6802 

.6806 

.6809 

.6813 

.6817 

.6820 

.6824 

.6828 

.6832 

.6835 

0.910 

0.6839 

0.6843 

0.684f> 

•0.6850 

0.68.54 

0.6858 

0.6861 

0.6865 

0.6869 

0.6872 

.911 

.6876 

.6880 

.6884 

.6887 

.  6891 

.6895 

.6899 

.6908 

.6906 

.6910 

.912 

.6914 

.6918 

.6922 

.6925 

.6929 

.6933 

.6937 

.6941 

.6944 

.6948 

.913 

.6952 

.6956 

.6960 

.69(i3 

.6967 

.6971 

.6975 

.6979 

.6982 

.6986 

.914 

.6990 

.6994 

.6998 

.7002 

.7000 

.7010 

.7013 

.7017 

.7021 

.7025 

.915 

.  7029 

.703;} 

.7037 

.7041 

.7045 

.7049 

.7053 

.7057 

.7061 

.7065 

.916 

.  7a»i9 

.  7073 

.7077 

.7081 

.70K5 

.7089 

.7093 

.7097 

.7101 

.7105 

.917 

.  7109 

.7113 

.7117 

.  7121 

.7r25 

.7129 

.7133 

.7137 

.7141 

.7145 

.918 

.7149 

.7153 

.7157 

.  7161 

.716,5 

.7170 

.7174 

.7178 

.7182 

.7186 

.919 

.7190 

.7194 

.7198 

.  7202 

.7206 

.  7210 

.  7215 

.7219 

.7223 

.7227 

0.920 

0.  7231 

0. 72:w> 

0. 7239 

0.  ?244 

0. 724H 

0. 7252 

0.7256 

0.7260 

0. 7265 

0.7269 

.921 

.7273 

.  7277 

.72X1 

.  7286 

.7290 

.7294 

.7298 

.7302 

.7307 

.7311 

.92-2 

.7315 

.7319 

.  7324 

.7:t2X 

.  73iV2 

.733() 

.7^1 

.7345 

.7349 

.7354 

.923 

.7:v>8 

.  73e>2 

.73<i7 

.  7371 

.  7375 

.73H0 

.7384 

.7388 

.7392 

.7397 

.924 

.7401 

.7105 

.7410 

.7414 

.7119 

.  74'23 

.  7427 

.7432 

.7436 

.7441 

.92^"> 

.  7445 

.  74.-)0 

.74M 

.745S 

.  746:^ 

.  74r»8 

.7472 

.  7476 

.7481 

.7486 

.  92(; 

.7490 

.  74'.M 

.7499 

.  75(M 

.75US 

.7.512 

.  7517 

.7522 

.7526 

.7530 

i   .  1»27 

.  75:i5 

.7.')  10 

.  7.'>4 1 

.  7.>49 

.  7;V>3 

.75*)H 

.  75«a 

.7567 

.7572 

.  7576 

1      .92^, 

.  ir^i 

.  75><6 

.  7590 

.7595 

.7600 

.7604 

.7609 

.7614 

.7619 

.7628 

.929  1 

.7628 

.76:w 

\  .IVA'i 

."^'1 

\  .-i^N?* 

y  .16&1 

.7666 

.7870 

\ 
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Tablk  S. — liuH'tmltr  functhm  (F)  for  a  dam  or  ofMruction — Continueil. 

'The  column  lioudinuN  art-  huii<Irodtiis  for  vHliiOKof   .fnmi  zero  to  0.'J9,thouMitidthH  for  values  of  5 

a  a 

irtun  o.'Mi  u>  O.SW.  and  ti'n-tln»usaii<ith«  for  valuoK  of  ^-  fn.»m  0.900  to  0.999.] 


T) 
d 


0.930 
.931 
.  IKW 
.9;« 
.934 
.  ir.«j 

.937 
.9:« 
.  W9 

0.910 
.911 
.912 
.  913 
.9H 
.915 
.91»; 
.9^17 
.9IH 
.  919 

0.9.T0 
.951 
.  952 
.95:j 
.9;'v4 
.  95.') 
.95«; 
.957 
.95n 
.  9.VJ 

0. 9('iO 
.9t»l 
.  'MV2 
.WW 

.  9t»r> 

.  9tJ6 
.  %7 

.  9t»9 

0. 970 
.971 
.  972 
.  973 
.  97 1 
.  975 
.97«; 
.  977 
.97M 
.  979 


0 


I 


F 
0. 7i;75 

7723 


7772 


7N21 
7K71 
7l>22 
?J73 
H02rt 
Si)79 

si:w 


0 


0 


0 


siss 

K211 

Km 
s3r.9 

H41H 
s.\39 

s7;so 

M795 
H931 

mio2 

9073 
9117 

W9H 
937H 
9457 

9.')39 
9<;21 
97(»9 
97W 
9^90 
9*.»h5 

OlHl 
(I2S2 

o:;s9 

0197 
OtUO 
U727 
osls 
0'»7l 
lio:> 

1211 

ivw 

1  »;sr. 


F 

0. 7»^  ! 
.772S 

.  t  I  4  I 

.  7S2G 

.7927  ' 
.7978 
.Ha3l  ' 

.S(LS1 

.si:is  : 

I 

0.819^1  , 


F 
0. 76.H5 

.7721 

.77X2 

7K51 

7W1 

79:12 


.K250 
.**;i07 
.s:Ui5 
.  H124 
.M81 
.  S'>45 
.StiOS 
.M«72 
.H73<; 

O.X8»r2 
.SM70 

.X9:w 

.  9(KK» 
.9»>H0 
.  9151 
.  '.♦229 
.  930ti 
.WlSl 
.9li»5 


0. 95  IS 
.  1HW2 
.9718 
.980S 
.9««*9  ■ 

1.0191  ; 

l.(r2*»2  ' 
l.(«99 

1.0.'»08 
1.0«V22 
1.0739  ' 
l.os<;i  • 
l.(nw7 
1.1119 
1. 12r»5 
1.1 39s 
l.l.'vK) 
J.  I7i>2 


.  79M 
.8(W7 
.x(/90 
.8144 

0.81«J9 
.  82.'><i 
.8:tl3 
.8:171 
.8130 
.8190 
.  8.552 
.  8f,15 
.  8<)78 
.  87 13 

0.8809 
.8877 
.8915 
.  901('> 
.908H 
.91tJ2 
.  9'2:«; 
.  9:{1 1 
.  %Vjrl 
.9173 

0. 9.554; 

.WV41 

.9727 

.9X17 

.  «»90y 

l.UNM 

l.OKN) 

l.(r20l 

I.ICUW 

1.0110 

1.0.519 

i.o«»;r, 

1.0751 

1.0x73 

1.  KNKI 
l.ll:t2 
1.1 209 
1.1113 
1. 1.V.2 
I.  171'' 


0. 95t>4 
.  9<»50 

.  97:j<; 

.  9h2i> 
.  99 IX 
l.(M)13 
1.0110 
l.(r211 
1.0314 
1.0121 

1 .  a'»:u» 

1.(k;15 
1.07t^J 

i.o.x8(; 

1.1013 

i.ii4r> 

1.1'2M 
1 . 1 127 
1.1 57s 
1.1 7: '.5 


8 

• 

/' 

F 

0.7713 

0.7718 

.77t!2 

.7767 

.7x11 

.7816 

.  7SIU 

.7866 

.7912 

.7917 

.7963 

.7968 

.8015 

.8021 

.HOliX 

.8074 

.8122 

.8128 

.8177 

.8182 

0.8233 

0-8238 

.8292 

.8298 

.8347 

.8353 

.8406 

.M12 

.8166 

.8472 

.8527 

.8533 

.8589 

.8596 

.  .X652 

.8659 

.8717 

.8T24 

.8782 

.8788 

0.8849 

0.8856 

.8917 

.8924 

.8988 

.8995 

.9059 

.9066 

.9132 

.9140 

.  92tti 

.9214 

.9283 

.9290 

.9360 

.9368 

.1M41 

.9449 

.9ft2:^ 

.9fi31 

0.9ti07 

0.9616 

.9(i92 

.9700 

.9781 

.9790 

.  9872 

.9881 

.9966 

.9975 

l.OOtil 

1.0070 

l.OKK) 

1.0170 

l.(n>61 

1.0271 

1.0367 

1.0378 

1.0175 

1.0486 

1.0.587 

1.0598 

1.071M 

1. 0715 

1.0821 

1.0836 

i.criwg 

1.09l'.l 

1.1079 

1.1(»92 

1.1214 

1.1-227 

1.  i:i55 

1.1.369 

1. 1501 

1. 1516 

\A<y:^> 

X.NSTv^ 

\.\?Qi^ 
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Table  8. — Backuu.iter function  (F)  for  a  dam  or  ofMruction — Continued. 

[The  column  headin8:H  are  hundre<lth8  for  values  of  ' .  from  zero  t*)  0.29.  thousandths  for  values 

<i  • 

of  ^l  from  0.30  to  0.899,  Hn<l  ten-thousandths  for  values  of  11  from  0.900  to  0.999.1 
d  d 


I) 

d 

0 

1 

2 

8 

4 

6 

m 

* 

8 

9 

F 

F 

F 

F 

F 

F 

F 

F 

/' 

F 

0.9H0 

1.1848 

1.1866 

1.1882 

1.1899 

1.1916 

1.1934 

1.1951 

1. 1968     1. 1985 

1.2002 

.981 

1.2019 

1.2037 

1.2055 

1.2073 

1.2091 

1.2109 

1.2127 

1.2145 

1.2163 

1.2181 

.982 

1.2199 

1.2218 

1.-2237 

1.2256 

1. 2275 

1.2294 

1.2314 

1.-2333 

1.2352 

1.2371 

.983 

1.2390 

1.2410 

1.2430 

1.2451 

1.2471 

1.2491 

1.2511 

1.-2331 

1.2552 

1.2572 

Qfti 

1.2692 

1. 2614 

1.26:» 

1.2656 

1.2678 

1.2700 

1.2721 

1.2742 

1.2764 

1.2786 

.985 

1.2807 

1.2830 

1.2853 

1.2876 

1.2899 

1.2922 

1.2945 

1.2968 

1.2991 

1.8014 

.986 

1.3037 

1.3062 

1.3086 

L3111 

1.3136 

1.3160 

1.31S5 

1.3210 

1.3235 

1.3259 

.987 

1.3'284 

1.3311 

1.3337 

1.3364 

1.3391 

1.3418 

1.3444 

1.3471 

1.3498 

1.3524 

.9^8 

1.3351 

1.3580 

1.3609 

1.3638 

1.  ;«67  ' 

1.36% 

1.3725 

1.3754 

1.3783 

1.3J412 

.989 

1.38U 

1.3873 

1.8905 

1.3936 

1.3968 

1.4000 

1.4032 

1.4064 

1.4095 

1. 4127 

0.990 

1.4159 

1.4194 

1.4229 

1.4-264 

1.4299 

1.4334 

1.4370 

1.4405 

1.4440 

1.4475 

.991 

1.4510 

1.4549 

1.4588 

1.4628 

1.'4667 

1.4706 

1.4745 

1.4784 

1.4824 

1.4863 

.992 

1.4902 

1.4947 

1.4991 

1.5036 

1.5080 

1.5125 

1. 5170 

1.5214 

1.5259 

1.530S 

.993 

1.5:^8 

1.5399 

1.5451 

1.5502 

1.5563 

1.5604 

1.5656 

1.5707 

1.5758 

1.5810 

.994 

1.5861 

1. 5922 

1.5983 

1.6048 

1.6104 

1.6165 

1.6226 

1.6287 

1.6347 

1.6408 

.995 

1.6469 

1.6&13 

1.6618 

1.6692 

1.6767 

1.6841 

1.6915 

1.6990 

1.7061 

1.7139 

.996 

1.7213 

1.7309 

1. 7405 

1.7501 

1.7597 

1.7692 

1.7788 

1.7884 

1.7980 

1.8076 

.997 

1.8172 

1.8307 

1.8412 

1.8577 

1.8712 

1.8848 

1.8982 

1.9118 

1.9-253 

1.9388 

.998 

1. 9528 

1.97M 

1.9985 

2.0216 

2.0447 

2.0678 

2.0910 

2. 1141 

2.1878 

2.1603 

.999 

2.1834 

1.000 

1            ; 

1 

1 1 

__ 

! 

1 

1 

TABLE  9.—DISCHARGB  OVER  A  THIN-EDGED  WEIR  BY  BAZIN'S 

FORMULA. 

By  E.  C.  MiTRPHY. 

Table  9  gives  the  discharge  per  foot  of  length  over  sharp-crested 
vertical  weirs,  without  end  contractions,  of  heights  2,  4,  0,  8,  10,  20, 
and  30  feet,  computed  from  Bazin's  formula.  Although  this  fonnula 
is  based  on  data  obtained  from  experiments  with  heads  not  greater 
than  1.64  feet,  discharges  for  heads  of  4  feet  and  less  computed  thereby 
agree  within  2  per  cent  with  those  obtained  by  use  of  the  Fteley  and 
Stearns  formula.  The  discharge  given  by  this  table  is  corrected  for 
velocit}^  of  approach  and  the  head  to  be  used  is  that  observed  16  feet 
or  more  upstream  from  the  crest  of  the  weir. 


This   table   is   con 


iputed    from    the    formula    ^=(  0.405+  -r     j 

1+0.55/    _,,xa  jZ/f  V2f//'9    i"   which    /«  =  ol)served    head,    in    feet; 

/>= height  of  weir,  in  feet;  Z=length  of  crest,  in  feet;   ^=discharge 
in  second-feet. 


Tabi.k  9. — I>ischar(/e  jter  ftmi  of  length  oirr  sharp-creMted  rtrtiral  treirn  inithotU  end 

cotUrartiotutJ' 


k> 

4 

6 

S 

10       ' 

20 

no 

0.1 

0.13 

0.13 

0.13 

0.13 

0.13 

013 

0.13 

.2 

.:« 

.33 

.33 

.33 

.33 

.33 

.33 

.3 

..'>H 

.f>8 

.5K 

.58 

.58 

.58 

.58 

.4 

.MM 

.S8 

.«7 

.87 

.87     ' 

.S7 

.87 

..'» 

1.23 

1.21 

1.21 

1.21 

1.21 

1.20 

1.20 

•  C 

1.62 

1.59 

1.58 

1.08 

1.57     1 

1.57 

1.57 

.  1 

2.04 

1.99 

1.98 

1.98 

1.97 

1.97 

1.97 

.H 

2.  rn) 

2.43 

2.41 

2.41 

2.40     , 

2.40 

2.40 

.9 

3.00 

f 
1 

2.90 

2.88 

2.86 

2. 81) 

2.85 

2. 85 

1 

1.0 

3.  W 

3.40 

3.3<) 

3.  a*) 

3.34 

3.:« 

3.33 

1.1 

4.10 

3.93 

3.88 

3.8<i 

3.K5 

3.M 

3.83 

1.2 

4.69 

4.4« 

4.42 

4.40 

4.38 

4.36 

4.36 

1.3 

r>.  32 

5.07 

4.99 

4.96 

4.94   ; 

4.92 

4.91 

1.1 

5.99 

5.  m 

5. 58 

5.55 

5. 52 

5.49 

5.48 

1 

aThis  Uibh'  shouM  not  be  used  wIutc*  water  on  the  downstream  side  of  the  weir  is  above  the  level 
of  the  crej^t,  nor  unless  air  oirciilateH  freely  iHJtween  the  overfalling  sheet  and  the  downstream  fare 
of  the  weir.  If  a  varuum  forms  under  the  falling  sheet  the  discharge  may  be  5  per  cent  greater  than 
given  in  this  table. 
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Table  9. — Discharge  per  fixA  of  length  over  sharp-crrsUfl  vertical  treirs  vithoui  end 

contractioim — Gontinue<i. 


h  ^<^ 

2 

4 

0 

10 

20 

80 

1.5 

G.()9 

0.30 

0.20 

0.16 

6.13 

0.08 

6.07 

1.6 

7.40 

0.97 

6.84 

0.78 

6. 75 

0. 09 

6.  OK 

1.7 

H.16 

7.00 

7.50 

7.43 

7.:» 

7.33 

7.31 

l.« 

K9a 

8.37 

8.18 

8.09 

8.a5 

7.98 

7.96 

1.9 

9.74 

9.11 

8.89 

8.79 

8.74 

8,  r»5 

8.r.3 

2.0 

10.f>8 

9.87 

9.(J2 

9. 51 

9.44 

9.a4 

9. :« 

2.1 

11.44 

10.05 

10.37 

10.24 

10.17 

10.05 

10.02 

2.2 

12.33 

11.40 

11.14 

10.99 

10.91 

10.78 

10. 75 

2.3 

13. 25 

12.29 

11.9:1 

11.77 

11.67 

11.52 

11.48 

2.4 

14.20 

13.15 

12. 75 

12.56 

12. 45 

12.28  * 

12.24 

2. 5 

15. 18 

14.03 

13.59 

i:i.:t7 

i:j.25 

13.00 

13.02 

2.r, 

10. 17 

14.92 

14.44 

14.20 

14.07 

13.85 

l:?.«0 

2.7 

17.19 

15.84 

15.31 

15.0.5 

14.90 

14.65 

14.60 

2.8 

18.23 

10.79 

10.21 

15.92 

15. 76 

15. 4K 

15. 42 

2.9 

19.29, 

17. 75 

17. 12 

10. 81 

16.63 

io.:i2 

n;.  -25 

3.0 

20.38 

18. 74 

18.06 

17.71 

17.52 

17.18 

17. 10 

3.1 

21.50 

19.71 

19.01 

18.  (M 

18. 42 

18.05 

17.96 

3.2 

22.  M 

20.77 

19.98 

19.58 

19.34 

18.93 

18.83 

'            3.3 

2:^.80 

21.82 

20.98 

20.54 

20. 1>8 

19.83 

19.  ?2 

3.4 

24.98 

22.89 

21.99 

21.52 

21.24 

20.75 

20.63 

3.f) 

•M.  20 

23.98 

2:1.01 

22.51 

22.22 

21.09 

21. 5.5 

3.f. 

27.42 

25.09 

24.00 

23.52 

23.20 

*2'2. 62 

2-2.48 

3.7 

28. 07 

20.23 

25. 13 

24. 55 

24.21 

23.58 

'23. 43 

3.8 

29.91 

27.38 

26.22 

25. 60 

25. 2:1 

24.56 

24.39 

3.9 

31.  "2.3 

28. 55 

27. 32 

20.  ot; 

26.27 

25.54 

•25. 37 

4.0 

:t2.  M 

29. 74 

28. 45 

27.71 

•27. 32 

20. 55 

*2iK  :i5 

4.1 

:«{.  87 

:io.90 

•29. 59 

28.84 

28. 39 

•27.  .V, 

•27.  ;m 

4.2 

:Vi.  '22 

32. 18 

a).  75 

29.96 

29. 48 

28.  .59 

•28.  :t5 

4.3 

'Mk  59 

:w.  43 

31.92 

31.09 

'Ml  5H 

•29.  t]i\ 

•29.  :w 

4.4 

37.  W 

31.  70 

:W.  12 

32. 24 

31.70 

Al  r»8 

:*).  42 

4.r> 

39.  40 

35. 98 

:u.-33 

:«.  40 

:r2.  K? 

31.74 

31. 47 

!         ^-  ♦• 

40.83 

37.  29 

:J5.  50 

34.58 

;«.  •« 

:«.  82 

32. 53 

4.7 

42.  -28 

38.01 

•U\.  80 

:{5. 78 

•,l\  14 

:«.  92 

:«.  01 

4.8 

43.  75 

39. 9<; 

:is.  07 

37.  (K) 

31*..  32 

35.01 

34.70 

4.9 

45. 2:1 

41.32 

39.  :i5 

38. 23 

37.  52 

30.17 

35.80 

r>.o 

40. 73 

42. 09 

40. 05 

:».  4M 

38.74 

37. 21 

'  36.91 

r>.i 

1 

48.  25 

44. 0«> 

41. 90 

40.  73 

39. 97 

'38. 45 

•  38.03 

r».2 

49.  79 

15. 50 

43.29 

42. 01 

41. 2t) 

:^9.  r.i 

:».17 

5.3 

51.30 

10. 93 

41.04 

43.  'M) 

42. 45 

40. 78 

10.  :!1 

:..  4 

52.91 

IS.  ;ih 

40.  IH) 

44.  (K) 

43.71 

41.90 

41.47 

*». .") 

M.  51 

49.  S.5 

47.  :is 

45. 9:t 

45. 00 

43. 10 

42. 04 

."i.  r. 

;V..  15 

51.34 

48.79   ^ 

47. 27 

40.  :;i 

44.:i8 

43.  Xi 

h.i 

57.  7S 

52.  H3 

:Vl.  19 

4.H.  62 

47.  (12 

45. 00 

45. 02 

1                .'».  K 

59.  12 

51.31 

51.r.2 

49.99 

48.94 

40.  S3 

40.  -22 

:>. '.» 

01.  OH 

.V,.  KS 

:<i.  07 

51.  :w 

.'.0.  '2«» 

48.  CIS 

47.41 

(i,  0 

r,2.  77 

57.  4;'. 

rA.iv.', 

52.  78 

51.64 

49.34 

48.  07 

j;.i 

01.  10 

59.  UO 

50. (K) 

r)4.20 

.'vi.  02 

50.01 

49. 91 

1 

r..  2 

^]^^K  \s 

•K).  5S 

57.  50 

.M.  (« 

.54.  40 

51.  W 

51. 10 

r,.  3 

r.7.  'M 

«;2.  IS 

5y.  01 

57. 07 

.V>.  80 

M.  '20 

52.  42 

r,.  1 

1 

0*.».  •-'» 

O:?.  79 

CA).  :<i 

.\s.  .5:i 

57.  22 

54. 50 

.53. 70 
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Table  9. — Diwharge  per  Joid  of  length  ot^er  sharp-crested  vertical  ireirs  unthout  end 

cxmlmctions — Continual. 


■/. 

t 

4 
a5.42 

6 

H 

10 

•     58.65 

20 

80 

«)4.  jJo 

6.5 

71.42 

62.07 

60.  oa 

.55. 82 

6.t> 

73. 19 

67.07 

63.63 

61.50 

60.09 

57.16 

56.27 

(>.7 

74.99 

68.74 

65.20 

63.00 

•61.55 

58.50 

57.58 

6.« 

76.80 

70.42 

66.78 

64.53 

63.02 

59.96 

68.ro 

6.9 

78.62 

72.11 

68.38 

66.06 

&i.50 

61.28 

60.22 

7.0 

80.46 

73.82 

70.00 

67.60 

66.00 

62.61 

61.56 

7.1 

82.32 

7.5.55 

71.63 

69.17 

67.52 

6-1.00 

62.91 

i            7.2 

84.18 

77.29 

73.28 

70.74 

69.01 

65. 40 

64.27 

7.3 

86.07 

79.04 

74.94 

72.34 

70.58 

66.81 

6.5.64 

7.4 

87.97 

80.81 

76.61 

78,94 

72.14 

68.24 

67.02 

l.h 

89.89 

82.60 

78.80 

7.'>.56 

73.70 

69.68 

68.41 

7.6 

91.82 

84.40 

80.01 

77.19 

75. '28 

71.13 

69.81 

7.7 

93.76 

><6.22 

81.78 

78.84 

76.88 

72.59 

71.28 

7.8 

95.72 

88.05 

83.46 

80.50 

78.48 

74.06 

72.r>5 

7.9 

97.70 

89.90 

85.21 

82.18 

80.11 

75.55 

74.09 

».o 

99.68 

91.75 

86.97 

83.87 

81.74 

77.04 

76.53 

8.1 

101.69 

93.63 

88.75 

85.57 

83.39 

78.66 

76.98 

8.2 

103.70 

95. 51 

90.54 

87.29 

85.25 

80.06 

78.44 

8.3 

105.73 

97.42 

92.34 

89.02 

86.  ?2 

81.59 

79.92 

8.4 

107.78 

99.34 

94.16 

90.76 

88.41 

83.13 

81.40 

8.5 

109.84 

101. 27 

96.00 

92.52 

90.11 

84.69 

82.90 

8. 6 

111.91 

103.21 

97.84 

94.29 

91.82 

86.25 

84.41 

8.7 

118.99 

105.17 

99.70 

96.07 

93.55 

87.82 

a5.92 

8.8 

116.09 

107.14 

101.57 

97.87 

95.28 

89.40 

87.44 

8.9 

118.20 

109.13 

108.46 

99.68 

97.04 

91.00 

88.98 

9.0 

120.33 

111.13 

105.36 

101.  .w 

98.80 

92.61 

90.52 

9.1 

122.47 

113. 15 

107.28 

108.34 

100.58 

94.23 

92.08 

9.2 

124.62 

115.18 

109.21 

105.19 

102.37 

95.86 

93.65 

9.3 

126.79 

117.22 

111.15 

107.06 

104.17 

97.49 

95.22 

9.4 

128.97 

119.27 

113.10 

108.93 

105.99 

99.14 

96.80 

9.5 

131. 16 

121.34 

115.07 

110.82 

107. 82 

100.80 

98.40 

9.6 

133.36 

123.42 

117.05 

112.72 

109.65 

102. 48 

100.00 

9.7 

135.58 

125.51 

119.04 

114.64 

111.50 

104.16 

101.62 

9.8 

137.82 

127.63 

121.05 

116.57 

113.37 

105.85 

103.25 

9.9 

140.06 

129.74 

123.07 

118.51 

115.2.5 

107.56 

104.88 

10.0 

142.31 

131.87 

125. 10 

120.46 

117.14 

109.27 

106.52 

TABLES     IO-I2.— MULTIPLIERS     FOR     DETERMINATION     OF     DIS- 
CHARGE OVER  BROAD-CRESTED  WEIRS. 

By  K.  C.  MuRpnY. 

Tables  10  to  12  give  multiplbrs  to  be  applied  to  quantities  in  Table 
0  to  determine  the  discharge  over  broad-crested  weirs  of  crest  shape 
and  height  shown  at  the  head  of  each  column.  Example:  Suppose 
the  discharge  is  to  bo  computed  over  a  rectangular  weir  that  is  10 
feet  long,  12  feet  high,  6  feet  crest  width,  and  has  an  observed  head 
of  2.4  feet. 

Table  9  shows  that  for  a  height  (/>)  of  12  feet  and  a  head  (A)  of  2.4, 
the  discharge  (<y)  is  12.42  second- feet.  Table  10  shows  that  for  a  height 
(p)  of  12  feet,  a  crest  width  (c)  of  6  feet,  and  head  (h)  of  2.4  feet  the 
multiplier  is  0.797.  Hence,  the  discharge  is  12.42x0.797x10=99.0 
second-feet.     With  two  end  contractions  the  discharge  would  be  9.9 


=  94.2. 


Table  10. — Multi pliers  of  dm'harge  wrr  rectangular  weir j  hnHid  creMed  (type  n,  fig.  17, 

p.  191), 

[/)  =  ht'iKht  of  weir,  c=«width  of  cri'st:  A  =»ol>8ervcMi  head:  all  in  feet.] 


0.5 
1.0 
1.5 
2.0 
2.6 
3.0 
3.5 
4.0 
5.0 
6.0 
7.0 
^.0 
9.0 
10.0 


0.766 
.789 
.814 
.S36 
.857 
.878 
.899 
.940 
.9H«; 


4.6 
6.6 


o.7as 

.709 
.710 
.711 
.711 
.712 
.714 
.716 
.718 


11.25 

.48 


0.821 
.997 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


11.25 
.93 


0. 792 
.899 
.982 
1.00 
1.00 
1.00 
l.(X) 
I.IK) 
1.00 
1.00 
l.(M) 
1.00 
l.(H) 
1.00 


11.25 
1.65 


0.806 
.808 
.878 
.906 
.985 
l.(K) 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


11.25 
3.17 


0.792 
.795 
.796 
.815 
.^4 
.870 
.90 
.93 
.97 
.98 

(") 
(") 
(«) 
(") 


11.25 
5.88 


0.799  I 
.791 
.796  ■ 
.797 
.797 
.797 
.812 
.834 


11.25 
8.98 


0.801  i 
.794 
.793 
.792 
.790 
.788 
.787 
.786 


11.25     11.25 
12.24     16.30 


0.786 
.815 
.814 
.797 
.796 
.794 
.794 
.792 


0.790 
.790 
.792 
.793 
.793 
.791 
.791 
.789 


(«) 

.78 

.79 

.78 

(") 

.78 

.78 

.78 

CO 

.77 

.78 

wmmm 

.  1 1 

(«) 

.77 

.77 

.77 

(«) 

.77 

.77 

1 

.77 

(") 

.77 

.77 

.  77 

'« Vttliu'  doubtful. 
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1 

\R3dQ33 
% 

1 
1 

*• 

t 

1 

cL 


9 


^'4.S^ 


¥\i,.  17.— TyiwMof  weirs  referred  U)  in  Tables  10.  11,  and  VI. 
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Table  11. — yfiUtipfiers  of  discharge  for  trapezoidal  v^eira. 

[p=height  of  weir,  In  feet;  r= width  of  crest,  in  feet;  *=up«tream  Rlope;  ^K^downwtream  slope: 

A=obflerved  head.  In  feet.] 


i 

P 

c 

Tj 

1)6  b,  fig. 

4.9 
.66 
4:1 

0 

17. 

^•2o 

.83 

2:1 
5:1 

4.9 
.6<'> 
2:1 
.     2:1 

Typer 

'.  flg.  17. 

4.9 
.88 
2:1 
0 

4.9 
.66 
2:1 
0 

4.9 
.66 
8:1 
0 

4.9 
.66 
5:1 
0 

4.65 
7.00 
4.67:1 

11.25 
6.00 

8 

S" 

6:1 

h 
1.0 

1.137 

1.048 

1.066 

1.089 

1.009 

1.095 

1.071 

1.042 

1.060 

1.5 

1.131 

1.068 

1.0G6 

1.039 

1.009 

1.071 

1.066 

1.033 

1.069 

2.0 

1.120 

1.080 

1.061 

1.033 

1.005 

1.044 

1.053 

1.024 

1.054 

2.5 

1.106 

1.085 

1.052 

1.026 

.997 

1.024 

1.047 

1.012 

1.012 

3.0 

1.094 

1.068 

1.047 

1.020 

.991 

1.009 

1.047 

.995 

.985 

3.5 

1.085 

1.087 

1.043 

1.017 

.988 

1.003 

1.050 

.983 

.979 

4.0 

1.072 

1.084 

1.038 

1.012 

.984 

1.014 

1.052 

.977 

.976 

4.5 

1.064 

1.061 

1.035 

1.009 

.980 

1.023 

1.055 

.974 

.973 

6.0 

.97 
.97 
.97 
.96 
.96 
.96 

.97 

6. 0 

.96 

7.0 

.96 

8.0 

•*••••••• 

.95 

9.0 

.95 

10.0 

.95 

Table  12.' — Midtipliers  of  discharge  for  compound  weirs, 
[p=height  of  weir,  In  feet;  A=ob»erved  head,  In  feet.] 


p 

4.57 
d 

4.56 

4.53     1 

/ 

_  .        1 

5.28 

11.25 

11.25 

• 

0.924 

1.033 

1.093 

1.133 

1. 153 

1.163 

1.169 

1.165 

1.16 

1. 15 

1.14 

1.14 

1.14 

1.13 

11.25 
J 

o.yss 

.988 
1.018 
1.033 
1.045 
1.054 
LOGO 
1.060 
1.05 
1.01 
l.W 
1.04 

i.o:i 

1.03 

11.25 

• 

it 

0.962 

1.045 

1.066 

1.063 

1.020 

.997 

.994 

.991 

.98 

.98 

.97 

.97 

.97 

.97 

11.25 

/ 

11.26 

Type,  fig.  17 
(p.  191). 

A 
0. 5 

€ 

9 

h 

7» 

0.947 

1.000 

1.036 

1.063 

1.085 

1.096 

1.106 

1.110 

1.10 

1.10 

1.09 

1.09 

0.941 

1.089 

1.087 

1.109 

1.118 

1.120 

1.127 

1.123 

1.11 

1.11 

1.10 

1.10 

1.09 

1.09 

0.971 

1.033 

1.042 

1.035 

1.083 

1.045 

1.054 

1.057 

1.06 

1.04 

1.01 

1.03 

1.08 

1.03 

1.0 

0.842 
.866 
.888 
.906 
.927 
.945 
.965 

1.00 

0.886 
.834 
.831 
.826 
.822 
.817 
.812 
.80 

0.929 
.950  ' 
.953 

.947; 

.942 

.936 

.931 

.92 

0.976 
.979 
.988 
1.000 
1.016 
1.032 
1.044 
1.05 

1.5 

2. 0 

2. 5 

3. 0 

8.5 

4.0 

•     

5.0 

6. 0 

7  0 

8. 0 

9.0 

1.08 

10.0 

1.0« 
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formula   of,    for    discharge  from  pris- 
matic reservoir 150-152 

Gould,   E.  S.,    formula   of,    for   discharge 

fn>m  prismatic  reservoir 151-152 

Hart  and   Hunking,  fonnula  of,  for  thin- 
edged  weirs 25-26 


Piige. 
Head,  determinatioQ  of.  error  in,  elTect  of.  fA-bl 
determination   of,  error  in,  effect  of, 

plate  showing 54 

efTect  of  velocities  on.  table  showing.  157-159 

increase  in.  effect  of 39-40 

from  submerged  weir 142-143 

variation  in 5:t-54.97-98 

diagram  showing 150 

effect  of 146-156 

Herschel,  C,  formula  of,  for  submerged 

weirs 139-140 
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ments on  107-109 

dam  at.  model  of,  experiments  on.  plate 

showing 106 

Leading  channel,  definition  of 7 

Lesbros,    experiments   of.   on    thin-edged 
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34-36,40-41,44 
Smith,  H.,  and  Francis,  J.  B.,  formula  of, 
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Steams,  F.  P.,  and  Fteley,  A.,  base  formula 
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weirs 116-117 
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on  thin-edged  weirs 26-29 

formula  of,  compared  with  other  formu- 
las   40-41 

for  submerged  weirs 138-139 

for  thin-edged  weirs 34 

Steams,  F.  P.,  Fteley,  A.,  and  Francis,  J.  B., 

formula  of,  for  thin-edged  weirs.      26, 

29,34,40-41 
Submerged  weirs.    .S^<;  Weirs,  submerged. 
Suppressed  weirs,  definition  of 7 

Thin-edged  weirs.    See  Weirs,  thin-edged. 
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Torricelli,  G.,  theory  of 10-11 
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edged  weirs 20-21 
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Triangular  weirs.    See  Weirs,  triangular. 
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ways. 
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figure  showing 110 
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flow  over,  figure  showing 137 

increase  of  head  due  to 142-143 
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cross-section  of 47 
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formulas  for 47 
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coeflScient  curve  for,  figure  showing ...      125 
flow  over,  experiments  on,  figure  show- 
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experiments  on  and  formulas  for  . .  46-47 

Weirs,  uneven,  flow  over 57-58 

Wefsbach,  formula  of 40 
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Williams,  O.  8.,  experiments  by 90-107 

Woodman,  R.  S.,  formula  of,  for  discharge 
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